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The opinions expressed in the following pages, upon 
the origin of malarious fevers, — (a subject of world- 
wide interest and importance,) differ so materially 
from those of many men distinguished for acientific at- 
taimnentsand professional eminence, that I should feel 
much diflidence in publishing them, were they not the 
result of much reflection, observation, and enquiry, 
together with considerable experience in my own 
person of tiie diseases referred to. 

Some remarks of Dr. B, W. Richardson, re- 
lating to the connection between meteorology and 
disease, appear so applicable to the subject treated 
of in this work, that I cannot do better than rejieat 
his words. 

" We observe great outbreaks of disease, and we 
look for their primary cause : says one, it is ' epi- 
demic influence,' says another, it is 'germs,' 'or- 
ganic germs ;' says a third, it is ' malarious air,' 
and so on, each having a tlieory and adding to it 
some learned reason, or so-called practical inference 
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or moral ; and all omitting to enquire what may i 
be the action, in regard to causation, of common 
changes of atmosphere combined or uncombined 
with natural physiological changes in the living 
organism." 

Brought face to face with endemic malarious 
disease, in all its forms, I found it impossible,, 
imder any of the usually accepted theories, to ac- 
count satisfactorily for many of the phenomena 
attending its production ; I set myself, therefore, 
to find out something definite as to its nature and 
origin. 

After much careful enquiry, I arrived at the con- 
clusion that malaria, as a specific poison, does not 
exist. 

Further, I became convinced, that the diseases 
usually attributed to '* malarious influence" are 
caused by chill, or in other words, by the sudden 
abstraction of heat ; and the more closely the cir- 
cumstances connected with the development of these 
disorders were enquired into, the more firmly did 
this conviction become established. 

I found, moreover, that the greater prevalence of 
"malaria" in hot climates, and the graver type of 
the diseases produced there, could in this way be 
readily accounted for; together with several pheno- 
mena, which are irreconcilable with the usually re-1 
ceived theories on the subject. 

I am of opinion that many diseases, besides i 



larious fevers, arise from the cause which I have 
named ; especially dysentery, hepatitis, and others 
with which these fevers are very closely connected. 
But to avoid confusion, it may be well to mention, 
that the term malarious disease is, in the present 
work, intended to apply only to the intermittent 
and remittent fevers, of which "malaria" is so gen- 
erally considered to be the cause. 

In conclusion, I take this opportunity to offer my 
thanks to those friends, who have kindly assisted 
me with information and otherwise; and especially 
to Dr. Thomas Inman, who long ago taught me to 
take nothing for granted, but to observe and to 
think, to which lesson is mainly due this enquiry 
into the nature and cause of " Malaria." 



Lonilon. December, ISI'O. 
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What is Malaria ? 

On referring to modem works on Medicine, we find it 
generally stated^ that malaria is a poison given off by organic, 
especially vegetable matters, in a state of decomposition; 
and upon this basis are founded the hygienic arrangements 
of all malarious countries. 

Faith in this dogma has many times been shaken, and 
several authorities have endeavoured to account in other 
ways for the inflnenco, whatever it be, by which the class of 
diseases known as malarious fevers is produced j but none of 
the theories so proposed have stood their ground. 

These diaeaaea, not unknown in temperate climates, in- 
cre^e in frequency and intensity, as we approach the tropics ; 
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' where they become the moat common, and too often the mort 
deadly, enemies of human life. 

Constituting, aa malarious fevers do, the chief source ofl 
sickness and mortality, over a large portion of the earth, in 
is evident that to discover the cause of a class of diseases 
destructive to the human race, is of the highest importai 
not only to medicine, but to political economy ; for nntil i 
nature and origin of malaria are fully understood, httle i 
be done to check its destructive effects. 

To form a just idea of the importance of malarious d 
it is necessary to consider not only their influence upon i 
fate of an ai'my, or tho result of a war, of which history fur 
nishea many examples ;* but also their powerfiil effect i 
checking the spread of the white race, over a large portioi 
of the globe ; and even their influence upon the welfare i 
this country, intimately connected as it isj with everj 
part of the world. There is scarcely a family in Britain 1 
sends forth some of its members to the regions in whicl 
these diseases constantly prevail ; and where few entirely] 
\ escape their attacks. 

The prevalence of malarious fevers in hot climates may 1 
gathered from the fact, that the last Army Medical I 
gives tho number of cases of paroxysmal fever alone in Bri- 
tish India, during the year 1867, which was uousually healthy J 
as 19,375 in a force of 56,896 men; equal to one man i 
three. Not only did this occur in a healthy season, but hoe 
of the corps which suffered most were cantoned at the clea 
est, driest, and healthiest stations in the plains. 

In some instances one corpshas suffered much more severe 
than another, at the same station, and apparently exposed t 
the same influences. 

At Hazsreebagh, the A. Battery, 16th Brigade Boyal Aitl 
tillery, had 66 cases of fever amongst 113 men. The Qlsfef 
Regiment, at the same station, had only 209 cases in 
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average strengfcli of 805. At Saugor, two Batteriea of Ar- 
tiUeiy had 267 cases in an average strength of 201, and the 
1st Battalion 7th Regt. had 506 cases amongst 722 men. 
The head-quarters of the 79th Regt. at Roorkee, one of the 
healthiest stations in India, had 332 cases in an average 
strength of 35 1 ; while the wing of the same Regt. at Delhi, 
usually not by any means a healthy station, had 248 caaea in 
299 men. Two Battenes of Artillery at Umballaj generally 
a very healthy station, had 156 cases in an average of 277 
men ; the 9-lth Regt., at the same station, had 288 cases in 
a strength of 638 men ; and the 21st Hussars 135 cases in 
418 men. At Mean Meer, on a dry, sandy plain, the Artillery, 
332 strong, had 155 cases; and the 106th Regt. in a strength 
of 768, no less than 1133 cases. At Sealfeote, a very healthy 
station, the o8th Regt, had 554 cases in a strength of 1004; 
while the 7th Hussars and Artillery, at the same place, 
had a very small number of cases,* These stations are al- 
most all noted as being amongst the healthiest and best sit- 
uated in the plains of India; and the sickness did not occur 
in time of war, or of any unusual exposure. 

It must not be supposed that these diseases are confined 
to the British soldier, and are the result of excesses, as ap- 
pears to be sometimes imagined ; for though the soldier 
generally suffers most, the civil population, European and 
Eurasian, and the natives of the country, suffer severely. In 
some districts of lower Bengal the sickness and mortality 
from this class of fevers has for some years past been very 
^eat, and last year the native population of a great portion 
of northern India suffered severely from the same cause. 

It is to be borne in mind, in considering the mortalify 
resulting from malarious disease, that the deaths reported as 
occurring from fevers, bear but a small proportion to those 
resulting from secondary affections, induced by repeated 
attacks of these complaints. The number of constitutiona f 
irretrievably injured by the same cause, can of course never 
be known. 

Though from the earliest period in the history of Medicine, 
• Anay Jfgdicai Report, 1637. 



the diseases referred to have been known, and their banefillj 
effect upon the human constitution fully recognised ; up to 1 
the present time authorities have not been able to agre 
to their origin. From the great length at which the ancient I 
physicians treat of the different forms of malarious feve 
well as from the climates in which they bved, there is nol 
doUbb that this was the class of fevers with which they wore* 
best acquainted. 

Hippocrates, in his "Epidemics," alludes constantly tcifl 
climatic influences in the production of fevers, and describetfl 
minutely the changes of the seasons and variationB of tem^T 
perature. 

In his "Aphorisms" this writer saya; "The changes of thSj 
seasons mostly engender disease, and in the seasons, great. 1 
changes either of heat or of cold, &c." Again he aays i " la i 
the seasons when during the same day, there is at one time 4 
heat and another time cold, the diseases of autumn may bo j 
expected."* It is well known that at the present day, 
larioua fevers are the chief autumnal diseases, in the countries 
of which this was written. 

It has been observed, as mentioned by Dr. Adams, that 
Hippocrates does not refer to marsh effluvia as a cause of 
fevers; he was well aware however that malarious disease 
was prevalent in marshy places, for he mentions enlarged 
apleen, emaciation, and dropsy, also dysentery, diarrhoea, and 
quartan fevers, as prevalent amongst habitual drinkers of 
marsh water jt who, of course, must have lived in marshy 
districts. It is therefore most probable that this writer, know- 
ing that malarious fevers were not by any means confined to 
the neighbourhood of marshes, avoided the error, into which so 
many have fallen in modera times, of considering the presence 
of a marsh poison essential to the production of these diseases. 
Areta3u3 notices the connection between marshes and 
disease of the spleen, and also the influence of the autumnal 
season. 

Galen mentions great heat of the atmosphere aa a frequent 

cause of fevers, he also mentions the exhalations from marshes ; 

• Sjdenhftm Ed. U. 8, 716-730. t Op. Cit. i. 196. 



but tbough lie lays great stress upon the putrefaction of am'- 
mal substances, aa of dead bodies during war, be doea not.j 
allude to vegetable decomposition aa a cause of fevers." 

Paulua j5ilginetft ascribes fovera generally, to exposure to;j 
heat and cold, foul ah-, fatigue, anxiety, and other depressing' 
causes. Of air lie says : that is best which is perfectly pure, 
such aa is not defiled by the exhalations from lakes or 
marahes, nor from any pit which emits pestilential vapours ; 
and he alludes to the noxious qualities of a canal (sewer) 
carrying the impurities of a city ; but he considers any air 
unwholesome which ia loaded with vapoura, and refers to^ 
Acron of Agrigentum having arrested a pestilence by kindling 
a great pile, and so changing the air from a humid state to 
a dry and hot conditiou.'l' 

Ceisua attributes to great and sudden variations of tem- 
perature, the injurious influence of the autumnal season.J 

Avicenna, or Bou Ali Sina aa he is called in the East, 
whore he is still considered the highest authority on Medicine, 
amongst other causes of fevers, mentions the exhalations from 
water impregnated with decomposing vegetable and other | 
matters ; cooaidering that they induced putrefaction of the ■ 
humours. § 

Hhazes, known to the hukeems of India, as Abou Beker I 
Ibn Zecharia, considered putrefaction of the humours to b& I 
the cause of fevera, and that this might arise from exposure- ] 
to climatic vicissitudes, unwholesome food, exhalations from 
stagnant water, unwholesome air, &c. Air, he says, is ren- 
dered unwholesome by great heat, dense vapoura from lakes J 
and marshes, foul odours from putrid things or dead bod- 

• Be Differenbiia Febriunu Lib. i. Cap. 6. Ed- Kulin. 

t Pou(u« Mgineta- Sjdanliain Ed. Lib. ii. 273-274, 

X Be Medacma. Lib. ii. 1. 

§ Ec hnjaimodi quidem compleiio aut gencTat ImmorOTu mBlum, ant cormm^ 
pitidqnDdgeaent, propter abbrGviationem su&m ia digeatiane, BtqiilimoveteuiD 
motu pigio, et iatm 03.us» sunt juvaatsa in gaaecatione oppilationia generuitia 
patrodinem, nab propter digpositionea eitrinaecaa ex ceribus maUa, sicnt eat nSc 
pa»tdlenti(H, at ttfir (lacunflrum et loeoram inluaornm, in quibas mudeflunt roB, at 
Liaum ct Aaphaltum,) et quandoqua ag^regaturde eia uramerus rerumplunmug, 
et plutimuia cansaram putredLnii huoioniin eaL, De Feb. Patridia. Lib. it. 1, 
Ed. Tenetiie IGOe. 



iea, and being shut in amongst ravines, high mountaina J 
and sheltered lakes, where the wiods cannot reach ; and, 
wholesome when light aad clear, when it doea not contain J 
much vapour, and is not stagnant, but is kept in motion by I 
gentle breezes j and when it does not cool suddenly at sun-set,"* 

Lancisij the great champion of the "marsh poison,'' 
considered that this was engendered by exhalations from I 
stagnant waters impregnated with earthy and saline matters, ' 
vegetable debris, the remains of dead animals, and anim^.J 
and vegetable flith and refuse, stirred up by the heat of the J 
Bun-t 

Though Lancisi is always quoted in support of the vegeta- ^ 
ble origin of malaria, it is evident that he, with the olderj 
writers, considered animal matters in a state of decomposi- 
tion at least as necessary to its production, as vegetable sub- 
stances in the same condition. 

Sir John Pringle, in his description of the intermittenfc J 
and remittent fevers from which the British army suffered 1 
severely in the Netherlands and Dutch Brabant, in 1743 — ■! 
1748, says : " The heat and moisture of the air appear to be I 
the chief remote and external cause of these fevers, and this I 
cause is most prevalent, not only in proportion to the warmth I 
and closeness of the weather, but to the quantity of vapour 1 
with which the air is loaded, in the drought of summer ."f 

Lind in his description of the remittent fever he saw m J 
Bengal in 1762, seems to have felt some difficulty in account- I 
ing for it, under the prevailing theories ; for while regarding I 
malaria as due to vegetable decomposition, he writes: "Vio- 
lent heat is a powerful exciting cause of this fever, and from 
thence many are seized by being exposed to the heat of the i 



• Tract, iii. Olmp, xxv. 

t El iia igitor omniboB partim terrarani, aaliumqBe inqninamentiB, parbiia^ 
fraaoentinm vtigetabiiinm, partim uaim^um cadaveiibus, partim denique e 
Gt inaeotornm sordlbuB, emviiaqne aiiatit putrida ilia congerieg, oi qua daeidot I 
aqoee labem, aaiiamqne calare solja verberatK concipiunt.et circumfuaam a 
■olent infioare. De Vo»u Paijidum E^jiiis, &c. Lib. i. Gap. ri. 28. 
1746. 

XOnOeDitKueiB/theArmi. Part iii. Cap. jv, 183. 
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[ " Suddei 



' Sudden cold, in hot marshy countrieSj is to be reckoned 
next to the toarsh miasmataj as the stroogest exciting cause 
of this disorder ; and many are of opinion tJiat cold alone, 
provided the body is sufficiently predisposed, is sufficient to 
generate a disorder, perfectly like that which ia produced by 
the marsh miasmata."* 

Annealoy, writing in 1828, remarks: "There is perhaps 
no practitioner that is not fully aware that the majority of 
the most prevalent maladies within the tropics, more particu- 
larly the different forms of fever and dysentery, are chiefly 
owing to the exhalations proceeding from marshy eituations, 
and from vegetable matter in a state of decomposition." t 

Ferguson, whose experience in malarious diseases was very 
great, observes : " The form of fever to which it (malaria) 
gives rise, rages throughout the world, wherever a marshy 
surface has been exposed, for a sufficient length of time, to 
the action of a powerful sun. I have said for a sufficient 
length of time, because as will presently be seen the marsh 
must cease to be a marsh, in the common acceptation of the 
word, and the sensible putrefaction of water and vegetable , 
must be abke impossible before its surface can become delete- 
rions. It will also be seen that a healthy condition of soil, 
in these pestiferous regions is infallibly regained by the resto- 
ration of the marshy surface to its utmost vigour of vegetable 
growth and decay," 

" The previous marshy surface, or rather the previous abun- ( 
dance of water, is however an indispenaibly requisite preKm- 
inary in all situations to the production and evolvement of 
the marsh poison." J 

Again, Dr. Williams says: "It seems therefore proved 
that the deleterious agent is neither heat nor moisture, nor 
any gas extricated by the marsh, and it follows almost as a 
necessary consequence that the remote cause of paludal dia- , 
eases must be a miasm, poison, or malaria, whose presence 

• On tin Fvirid RemMing Fever in Bengal, p. 30. 

t On Diseases of India and Tropical Climates, i. 49. 

X On the Katum and History af the Marsh Poison. Trans. Eojal. Soo. Edin. 



is solely detected by ita action on the human hoiy. Two J 
hypotheses have been imagined to account for the oi-igin of "J 
this poison. The one that it is a product of vegetable decom- 
position ; the other that it ia an exhalation from the earth, 
favoured by the condition of the marsh. Many difficulties 
beset either of these, but tho objections to the hypothesis of 
vegetable decomposition are far less numerous than to that 
which considers it as the result of simple terrestrial exhala- 
tion."* 

Dr. McKinnouj of the Bengal army, unable to reconcile 
the nsnal theories on the subject of malaria, with the circum- 
stances under which it often appears, says : " It is very im-j 
portant to enquire whether fevers occurriog when thei 
dry heat, when the atmosphere and soil are both sataratet 
with moisture, and when the process of evaporation is d 
up the soil, previously submerged ; are all identical in havic 
what is called malaria as their common origin." 

" Other views of the question will, I think, lead to the COD->fl 
elusion that if we assign all these fevers to what we call ma^V 
laria, there must be different kinds of it."t 

Eh", Morehead observes : " The presence of malaria is de- 
termined by the occurrence of certain derangements of healtli; 
attributed to its influence, for as yet, all other means of ia^ 
vestigation have failed in detecting it." 

"A certain degree of heat acting on the earth's surface pr 
viously soaked with water, is essential to the production ■ 
malaria. It is more certainly generated, while the proce 
of drying is going on — when aeriform emanations exist, i 
degree proportionate to the rapidity with which the desio-J 
cation ia effected. Hence malaria is moat abundant 
marahy grounds, after the quantity of water has been r 
duced by evaporation to that conditiou, when the drying of 1 
the surface of the ground begins, and while the atmospherio J 
temperature is still high. It is then after the heats of the_ \ 
Bummer have passed and the autumnal season has set in— ! 



the months of September and October — that in marshy 
countries, malarious fevers chiefly prevail."* 

Dr. J. Hughes Bennett observes, that the canse of inter- 
mittent fevGP is fonnd " in all countries which are low, 
swampy, and humid, and in localities where the ground is 
marshy and presents a moist alluvial soil, especially in the 
neighbourhood of extensive woods. We must not suppose 
however that marshes and moist allnvial soil are the only 
causes of intermittent, for in India it sometimes prevails in 
hilly districts, at a considerable elevation, and is known by 
the name of hill fever. We may therefore conclude with 
Fergnsson that the cause of intermittent is a condition of the 
atmosphere, occasioned by evaporation from the earth's sur- 
face by the solar rays, ruther than by currents of air. The 
frequency of the disease in the autumn months is in favour 
of this theory."! 

Dr. Parkes says the external cause of malarious .fevers 
" is presumed to be putrescent, or at any rate decomposing 
vegetable matter, derived from a moist and putrescent soil, 
which is carried into the body by the medium of water or 
of air," 

"The conformation or structural condition, which per- 
mits the external causa to act, is evidently not equal in 
different individuals, or in different races, but we are quite 
ignorant of its nature. It is cot removed by attacks of the 
disease ; but on the contrary, after repeated attacks of ague, 
a peculiar condition (of the nerves?) is produced, in which the 
disease can be brought on by causes, such as cold and 
dietetic errors, which could never have caused it in the first 
instance." 

" The internal predisposition is greatly heightened by poor 
feeding, aniemia, and probably by scurvy ."J 

Sir J. E. Martin appears to favour the opinion, that the 
origin of malaria may be found to be connected with elec- 
tricity j and considers that certain geological formations. 




• On Diteate ™ India, i. 4-6. 

t Clinical L,cttj,res, p. 9EI-2, 4th edit. 

J Hygiene, iriii. 174, 475. 
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especially ferruginous rocks and soilsj are intimately coi 
nected with ita production.* 

Dr. W. Aitken remarks : " In thoae forms of fever, a r 
rial poison of an unknown kind, generated in paludal rej 
or littoral districts, is absorbed and affects the blood, tt 
cholera, typhus, and other miasmatic poisons do, The ] 
son in the absence of any better name is known as male 
and aa physicians have merely inferred the existence of s 
a poison, no exact knowledge has yet been obtained, as tc 
nature and source. Indeed it atill remains to be shown 1 
malaria has a substantial existence."!" 

Malarious disease has by some writers been aacribed ( 
the development of minute Uving organisms. Comparativt 
ly recently. Dr. SaHsbury announced the discovery c 
cause of malaria, in certain low forms of algoid vegetatio 
which flourish in marshy places, but his discoveries have i 
been confirmed, though some years have elapsed since thai; 
first announcement. J 

Professor Felix von Niemeyer has, "no hesitation in say-^ 
ing decidedly, that marsh miasma— malaria — must consist ofl 
low vegetable organisms, whose development is chiefly du&J 
to the putrefaction of vegetable substances." The Professor^ 
admits, however, that " these low organisms have not actuatlyj 
been observed. No one has seen malaria spores."g 

That such a variety of opinions should have existed on i 
subject; and that even late writers, with such an accumt 
tion of evidence as they have before them, should not h; 
been able to arrive at any definite conclusion ; show the si 
jeot to be a difficult one. The diificulty has no doubill 
been increased, by so many writers who have had a practical^ 
acquaintance with malarious diseases, having described i 
nnder such very different circumstances ; each drawing ] 

• Injtuence of Tropical CHmales, Ao , 19-23. 

M. Armand, wtoflB "Algerie MeilicaJe" I regret that I did not meet with nntilfl 
thia work waa in the printer'a haode, rsjecling sntiroly the idea of a, apeoifioB 
"marahpoiaon," asoribea the fefera of Algeria to what he ienna thermo-olectro- J^ 
bygroniatrio influences, L'Algerie Jfedicaia, iii. 118. 

t Sdtnce and Practice of Medidne, i. 6M, 5th edit 

tUmiTorkJoanuilofilediane. Jan. 1366. 

§ Tttt-iwk of FraeUcai M«dtoiw. ii. 609. New York Ed. 1869. 
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deductions from the phase most familiar to himself^ and- 
appearing to ignore the fact, that others had noticed the 
same diseases, originating mider totally diflferent conditions. 
If all om* information on the subject was derived from Annes- 
ley, we must suppose that swamps and forests are essential 
to the production of malaria ; if from Fergusson we must 
consider that the poison can only arise in dry and parched 
districts, from which all moisture has disappeared; yet 
both writers were acute observers, and practically acquainted 
with malarious disease ; they had met with it however under 
different circumstances. 

In order to understand thoroughly, the nature and cause" 
of malaria, it is necessary to consider all the very varied con- 
ditions under which it presents itself, at diflerent seasons> 
in different climates, and amongst different races. 



CHAPTER IT. 



GEOGRAPHY ETC. < 



' MALARIA. 



Korthem and Soathem limits of malaria — Fueus of malaria in I 

NnrtJierD Europe, malaria rare eieept in marshy dietriots, and on baaka d 
rirers — la the aouth with a wanner ciimate, it ie fouud in dry and bar 
placei — In Asia and Amerion the distribution of malaria follow] 
laws— In the aoathem Hemlephere hoth in Mew and in Old World aimi 
changes are ohsorrod in the dietribntion of malaria, in proceeding from U 
BODth towarila the tropics — Intensity of malaria iuoroosei with heat 
ditaate— Some countries have been eironsously supposed to be h 
malaria — Australia — Ireland — In hot climates, no localily free &om 
— Climatic induence shown, by increased heat being attended with greats 
preTaleQce and malignancy of malaria, and by its extension to se 
situations, which in oooler climates are eiempt — Malaria season i 
in Autumn, hut varies with climate— Where fevers prevail inhotweaths^ 
type always severe— In equatorial rogioM rainy season most malarioni i 
dry season most healthy— In some countries malaria very prevalent ii 

M. Boadin considers tliat tlie northern limit of n 
fererSj may be represented by the isothermal line of 5° centi4 
grade (41° F.) ; he mentions that intermittent feyera are mera 
with near Gefle in Sweden in 60°40 N. lat. ; and quote 
Waldenstrom, that they sometimes appear much furthei 

The southern limit of malaria ia somewhat doubtful, bnj 
intermittent fevers are comparatively rare at the Cape i 
Good Hope, and in the corresponding latitude of south Am 
ica. 

Though the focus of malaria may be said to be within thej 
tropics, as there its presence ia felt most constantly and witl 
most deadly effect, it exists over almost the whole of thi 
temperate zones. " In Europe from within five or six degree*B 
of the Arctic circle, malaria is to be met with in almo 
marshy district, and on the banks of most rivers, especially 
those liable to inundation ; but in the more northern coui 

• TraiU de Oeographie it de Sladsiijue Medicaid, ii. 614. 
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tries ifc is rarely met with, except in moiat situations. In 
southern Europe, as the heat of the climate increases, malaria 
begins to show itself in places where no marsh exists. 
There, tracts of la.nd which, after being flooded, have become 
perfectly dry and parched are found highJy malarious. So ' 
also are dry beds of rivers and torrents ; and even barren 
rocks, hke Gibraltar and some of the Mediterranean islands. 

In America, malaria is found existing under similar con- 
ditions. In the north it seldom leaves the neighbourhood of 
swamps, or the damp and low lying banks of rivers and 
lakes ; but as the heat of the climate increases, on approach- 
ing the tropics, the presence of malaria becomes more and 
more general ; and is no longer confined to the neighbour- 
hood of marshes. It even reigns in the parched and arid 
Llanos. In Asia and also in Africa, the same disposition 
occurs. 

In the southern hemisphere, the same changes are observ- 
ed, in the distribution, prevalence, and intensity of malaria ; 
in procaeding from the south towards the tropics. 

Thus whether in the old or in the new world, as the ch- 
mate becomes hotter, malaria is found to be less and less 
limited to particular locahties, till as we approach the tropics, 
we find that no situation is free from it. 

Though malaria is to be found throughout the torrid, and 
over almost the whole of the temperate zones, it is not to be 
supposed that it exists everywhere in the same degree, or 
that disease of the same severity, is everywhere produced j 
the gravity of type being, as a rule, in proportion to the heat 
of the chmate. 

In every country, from the equator to witMn a few de- 
grees of the arctic circle, malarious disease is met with suffi- 
ciently often, to show that its cause exists. Some countries 
have been considered to enjoy a complete immunity from ma- 
laria, while its existence in others, in the same latitudes, waa 
undoubted; but this supposed anomaly, has always dis- 
appeared before careful enquiry. Thus the existence of ma- 
laria, in Austraha, has been denied, and in the cool dry 
climate of the south, it is no donht rare j but as the conntr j 
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has become better known, and the population baa extemSet 
towards the north, there is no longer any room to question the 
existence of malarious disease, even in a very intense form. 
Some have also disputed the existence of malaria in Ireland, 
but its occasional presence there is certain. 

In hot climates, thongh its effects are felt much more in 
some places than in others, owing to local causes, no part of the 
earth's surface is absolutely free from the influence of malaria; 
which is to be found in the swamp and in the sandy desert ; 
in the dense forest and the cultivated plain ; on the lofty 
mountain and in the alluvial delta, scarcely raised above the 
level of the sea ; in the fertile valley and amongst bare, sun- 
baked, rocks ; in an atmosphere saturated with moisture and 
where the air is so hot and dry that no dew is formed, and 
all vegetation is burnt up. 

In cold climates, the prevalence of malaria is in great mea- 
Rore limited to the autumnal season ; but in hot countries it 
exists at all times. Though generally most prevalent in 
th.8 autumn months ; it is so in some places, during the hot- 
test and driest period ; while in others, the rainy season is 
that during which it most prevails. It is often very preva- 
lent even in the coldest months. 

The influence of climate, then, upon malaria, is shown 
by increased heat being attended, not only with a greater 
prevalence, and greater degree of maHgnaucy, of malarious 
disease ; but also by the appearance of malaria, in seasons 
during which, in cool regions, it does not prevail, and in 
situations, that in such regions, are exempt. 

Though in hot climates, malaria prevails at all times, it 
every where shows a preference for some particular setaon; 
which is determined by general and local causes, all more 
or less connected with climatic influences. 

In the plains of upper India, malaria though never absent, 

most prevalent in autumn, as it is in all countries in which 
a distinct cold season occurs. The reason of this may be 
more easily understood, by a comparison of the climatic 
conditions, prevaiHng at different periods. 

In the large tract of country referred to. Spring, which 
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tegins in February or March, according to the latitude. Is as 
in most countries the pleasantest and healthiest period of the 
yeaf. Early in the season, the aun at midday may he hot ; 
it always is so towai-ds the close ; but the day being too 
short for the earth to hecoma heated to excess, the nights 
are cool, and the variation of temperature is moderate. 

Vernal fevers however often prevail, especially if rain falla 
or, if the winter rains have been unusually heavy, for the varia- 
tions of temperature are then greater; there is however noth- 
ing like the universal prevalence of malaria, which is met 
with in autumn. 

The trees at this time, put on their leaves, and the country 
is covered with green crops. 

As the aun acquires more power, and remains longer above 
the horizon, the weather becomes hotter, the earth ia parch- 
ed, pools of water and maiehes dry up, streams vanish, 
and considerable rivers even, become shallow watercourses. 
Grass withers and disappears, and the crops are only saved 
by artificial irrigation. 

The hot season has begun. All crops are cat, and no 
vegetation is to be seen, but the httle which struggles for 
existence in the dried up beds of watercourses or swamps. 
The face of the countiy is bare and brown ; scorching " hot 
winds" sweep over it, and little is to be seen but parched 
earth, and clouds of dust. 

Every living being seeks shelter from the fearful heat. 
Even the crows and sparrows cower in the deepest shade that 
they can find, with their bills wide open, gasping for breath. 
So short are the nights and so great is the absorption of heat 
by tho earth, that the loss by nocturnal radiation is not 
sufficient to cause much reduction of temperature, No dew is 
formed, and the hot winds frequently blow night and day. 

At this season, trying though it is to animal and vegetable Hfe, 
and though the intense heat at night drives people, by sleeping 
out of doors, or with windows and dooia open, to expose 
themselves much more to night air, than at any other timo, 
malarious fevers are much leas prevalent than in Autumn, 
especially amongst the natives of the country. Cases of ma- 



larioua dissBse Ho occur however, more particularly if the hot 
seasou be protracted, or iu case of unusual exposure ; they 
are much more common amongst Europeans than amongst 
the natives of the country, and are often of very severe 
type. Why these results follow a protracted hot season, 
will be explained hereafter. 

After three or four months of this intense heat, clouds 
appear ; then comes the rain, which at first seems to disappear 
as soon it touches the gi'ound, so greedily is it taken up by the 
thirsty soil. All then becomes fresh and green j ground, 
which a short time befoi-e rang like metal under a horse's 
hoofs, is covered with vegetation, and crops spring up as if 
by magic. The soil is everywhere saturated with moisture, 
and so is the atmosphere. 

During the rains malaria is always present, but to a much 
less extent than in Autumn ; fevers however sometimes pre- 
vail in epidemic form. 

At last the downpour ceases, clouds disappear, the sun 
shines forth, and the heat though less intense than before, 
is during the day oppressive and stifling. But no sooner 
does the sun go down, than the temperature falls rapidiy, 
■condensation of moisture takes place, mist and copious dew 
result, and the nights are damp and chill. This is the time 
■when malaria is at its worst, and the population of whole 
districts is prostrated by fever. 

Once more the sun gradually loses its power. The heat by- 
day abates. The quantity of moisture both in soil and 
atmosphere diminishes. The dificrence between daily and 
nightly temperatures becomes letjs and less; and the cold 
season arrives, to brace and invigorate those, who are suffici- 
ently well clad and housed not to feel its prejudicial influence. 
This is the time in which we, natives of a Northern chmate, 
rejoice ; to us who are well clothed, have good dwellings, and 
thoroughly understand how to protect ourselves from chill, 
the cold season is delightful. But to the natives of India and 
especially to the poorer class, who have not the means of pro- 
viding against the bitter cold at night, this period ia almost 

I fatal aa the worst part of Autumn; intermittent and 



17 



L 



remittent fevers, with thoracic and abdominal complicatioua, 
often becoming epidemic amongst them. 

In the lower ranges of the Himaiayah, aa in the plains, the 
Autumnal season ia tho moat unhealthy; but at greater ele- 
vations, from about 4000 feet upwai-ds, malaria ia moat pre- 
valent in the rainy season. When the mountains are wrap- 
ped in clouds, and the air ia aaturated with moisture; when in 
the driest house, boots become mouldy, and clothea and bed- 
ding hopelessly damp; then fevers and dysentery prevail, 
and thinly-clad natives, from the plaina, are prostrated in 
numbers. The hili people do not suffer to anything like the 
same extent, but they are comparatively well clad, generally 
in woollens ; and are moreover accustomed to a colder cli- 
mate. Thia also applies to European travellers, or residents 
in the hills ; though neither they, nor the hill men, invariably 
escape the diseases referred to. 

Amongst the hill ranges and on the table lands of South- 
ern India, malaria is often most deadly in the hottest and 
driest season ; and I mny observe in passing, that in all 
countries, where fevors prevail in the hot season, they are 
of very severe type. 

In Algiers the rains occur in the winter, from the middle 
of December to the middle of March; spring, therefore, 
ia the season in which the drying process goes on most ac- 
tively in the soil. Yet the apring in Algiera ia very healthy; 
the climate ia mild, and as M. Haspel observes, the sanitary 
state of the gan-ison attests the salubrity of the air. As the 
heat increases, the soil dries up, the harvest is gathered in, 
and by the middle of June the heat becomes intense, vegeta- 
tion disappears, and " the country puts on the aspect of the 
desert." Then fevers become very prevalent, and assume 
everywhere the remittent and pseudo-continued forma, with 
dangerous abdominal and cerebral comphcations.* 

The vast, heated surface of the Sahara keeping up an as- 
cending column of airj to restore the equilibrium, a north 
wind, loaded with moisture from the Meditcn'aneau, hlowsover 

• Maladuis de VAlge^-ie, Tom. i. 18—23. Tom, ii. 166. 
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Algeria; so that throtighout tbe hot seaKon in that countryJ 
the dewa are copious and the nights are very damp. 

"Dewa," sajB Pietra Santa, " are common in the hot e 
aon, and very abundant during the extreme heats."* 

In the oases of the Sahara, as in Algiers, fevers prevai 
both in the hot season and in Autumn-f 

In Ceylon, as in most equatorial countries, malaria is i 
intense in the rainy season. The month of May, when ' 
burst of the monsoon" takes place, is the most unhealthy. 

In Java, and the Malayan Archipelago, the rainy, is i 
&G sickly, season. 

Wallace says of iNew Guinea : "The weather was terribJj 
wet ; and fevers, colds, and dysentery, were continually i 
tacking na."J 

Again, at Gilolo, he observes : " It was now wet, squallv 
weather, and there appeared a stagnation of insect life, Wafl 
stayed five days, during which time, twelve people died ia 
the village, mostly from simple intermittent fever."g 

In equatorial America, the rainy season is the most mala 
rious, 

Humboldt allndea to the epidemic fevers that, on 1 
Orinoco, " prevail with violence at the entrance of the rainy 
8eason."l| In the mangrove swampa of Central Americi 
the months of June, July, and part of August are the moabl 
unhealthy; and they are also the moat rainy. In August J 
the rains cease. The most healthy months are JanuaryJ 
February, March, and April, which are also the drieafc»B 
March and April are the hottest months.^F 

On the coasts of tropical Africa, the rainy season is thon 
most deadly. 

Lind observes of the Guinea coast : "This, as most tropi^ 
oal countries, has properly speaking only two seasons, 1 



• OiwKrf de I'Algerie, li. 

t TriBtam, Traveli in thi SoJmro, 288. 

X Malayan Archipelagu, xixIt. 333. 

5 IWd. myii. 3B0. 

II Sarralivc of Travel, u. 234. Ed. Bohn, 

1 OB.pt.B. Pirn, BN.,aaU of the PadJU. 7 
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wet andthedry; the former ia commonly of about four months 
continuance and is the season of Bickness."* 

" Within this range," says Dr. Horton, " we meet with the 
most unhealthy periods of the tropical year, the commencement 
of the rains and their terra ination."t Tho same writer adds : 
" The months of February, March, and April, although the 
hottest in the year, especially in the Grambia region, are the 
most healthy,"* 

Earth mentions that, the season of damp, chilly, and foggy 
weather ia called by the Tuarek tribes of the interior of Africa, 
*'the black nights. "J And Livingstone says that in the 
country near Loanda, the wet season, when the air ia full of 
moisture, is so deadly to the natives, that it is called by tte 
Portuguese the " carneirado," " as if by disease they were 
slaughtered like sheep." § 

In many countries malarious disease is very prevalent in 
the cold season. 

In the elevated region of Centra! Africa, Livingstone found 
malarious fever very prevalent amongst the negroes in the 
" middle of winter," when the temperature of water in the 
morning was 47° and that of the air 50*^, " which being 
loaded with moisture was very cold to the feeiings."|| 

I have already alluded to the prevalence of fevers amongst 
the natives of India in the cold season. In the Punjab last 
year, the sickness from this cause was very great, at a time 
when the thermometer at night fell several degrees below 
fi^eezing point. 

In Mysore and some other districts of Southern India, 
intermittent and remittent fevers prevail during the montba 
of November, December, January and February, which the 
inhabitants attribute to cold north-easterly winds. If 

It appears then, that the cause of malarious disease exists 
in almost every part of the habitable globe : — 

* OnBie PreaamoiifM ofSealth of Europeaniin Hot Climates, ii, EO. 

t Olimate and MeUorolom "f "'■ Coast of Africa, 217, Z18. 

t Travels, v. 49. 

§ TraveU in Southern Africii, US. 

II Ibid. 4S3. 

IT Madras Topogmpkieal R&ports, 18M. 
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That in cold countries it prevails only in low aird swampy 
fipots ; but^ as the heat of the climate increases, it becomes 
more generally distributed : — 

That, though malarious disease may prevail at any season ; 
in those countries in which winter occurs, it is most prevalent 
in autumn; while, where there is no winter, the rainy season 
is that in which it becomes general 
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^^^^^^ almost unknown — Mangrovo swamps— Humboldt's experiments — Liviag- 
F stone's eijKfrienoe— If malaria be caused by any product of vegetable de- 

composition those most eiooaed to such products should be most frequently 
L affiicted by them— Is this the caas ? — Tannersnot moreliabla toogae than other 

^^^^B people — When refuse bark laid down in streets, ague not produced — Market 
^^^^^B gardeners — B'armyarde and atableyarda — Steeping of Sunn or Indianhemp — 
^^^^B Indigo refuse — Preparation of fiai in north of Ireland— Preparation of hemp < 
^^^^^ and flax supposed to produce malaria, but malaria due to losahty — In 
noma coses those .iving near a swamp escape malarious disease — Jail at 
Gooj rat— Author's experiment. 

Of the variouB causes, to which writers on the subject of 
malaria have ascribed its origin, the chief are : — 

1. Eichalations from decomposing organiCj especially veget- 
able matter, in water or in soil. 

2. The drinking of water, impregnated with similar 
matters, 

3. Electrical action, oombinod or notj with certain geolo- 
gical formations. 

4. Certain gases. 
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of the body, by certain low forms 
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5. The 

organic life. 

6. Climatic influences. 
Let ua consider these sappoaed sonrces of malaria, i 

endeavour to ascertain in which of them, if in any, malarioni 
disease takes its origin. 

Of all the theories which have been proposed to accom 
for the origin of what is called malariaj that which ascribes ii 
to the decomposition of organic, and especially vegetablfl 
matter has been most popular in modern times; and though 
it has been questioned by several authorities, it is still &dE 
hered to with more or less tenacity, by most writers on 1 
subject. We have seen that the ancient physicians considt 
ed the neighbourhood of swamps unwholesome, and knew 
that the residents in such places were subject to fevers, and 
aflections of the spleen and liver. 

Although however they frequently allude to the bad effi 
of marsh air, it seems almost certain that the early GreeH 
and Roman writers did not recognize the exhalations froi 
decomposing vegetation, as a cause of these effects ; but 8 
tributed them mainly to the damp, raw, foggy, atmospherj 
HippocratPS, as I have already mentioned, dwells ( 
upon the bad effects of drinking the foetid, stagnant water fl 
marshes, mentioning tliat those in the habit of doing s 
subject to fevers, diseases of the spleen, and other cons^i 
qaences, which we know to ai-ise from residence 
places ; other writers do not lay the same stress upon thd 
nnwholesomeness of the water, but dwell more particularliH 
upon the bad consequences pi'oduced by the air of swampai 
Almost all these mention fogs or mists, as containing t 
noxious principle. 

Avicenna appears to be the first of the old physicians, iajj 
whose writings is a distinct allusion, to the noxious eifecta ( 
exhalations from water impregnated with decomposing vegt 
able matters, such as flax ; but as he asciibes the same pro 
pertiea to water impregnated with bitumen, it is probable 
that the fcetid smell, rather than any actual experience i 
disease resulting from it, led him to express tliis opinion. 



upon the effects of steeping flax; which has led to so much 
contro>?ersy during successive agea. 

In the works of almost all writers after Avicennaj the ■ 
steeping of flax is referred to, each no donbt taking his cue 
from that writer; upon whose works in fact, for a long peri- 
od, most medical treatises were mere commentBriea. 

Lancisi quotes Avicenna as his great authority, for the 
noxious influence of exhalations from decomposing vegetable 
matters, especially of flax and hemp; he also quotes Magnet- 
U8 to the effect, that ia England the steeping of flax and 
hemp was forbidden under heavy penalties, in springs, ponds, 
OP any public reservoir, or where cattle, sheep, &c. were 



Sinnilar laws were in force, about the same period, in Hol- 
land and in France. 

The defilement of the water, by the rotting flax, appears 
however to have been as much dreaded, as the poisoning of 
the air by exhalations given ofl' from it. 

It does not appear, that the bebef in the noxious effects of 
decomposing vegetable matter, was even then universal, for 
Lancisi mentions a great controversy on the subject, and ad- 
mits that several physicians denied any such effects; he 
quotes especially P. Pereda, who said, that in many cities of 
Spain, near which hemp and flax were grown and prepared, 
the people enjoyed health and long bfe.* 

In answer to Gometius Pereira, Lancisi admits that the 
steeping of hemp and flax in running water, does not pro- 
duce bad effects ;* and he enters into a long and by no means 
lucid explanation, as to why the exhalations should then bo 
harmless, which in the case of stagnant water are so hurtful. 

The observation, that malaria may exist where marshes do 
not, gave rise to the modification of this theory, which 
ascribes malarious fevers to the decomposition of some organ- 
ic matter in the soil, developed by heat and moisture. 

The doctrine which attributes these diseases to the drink- 
ing of stagnant water, impregnated with decomposed veget- 
able matter, rests of course upon the same foundation as the 
■ De SomU Falvd. Effiuviis, Lib. i. p. 1, cap. viii, 31. 
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preceding; thu advocates of each assuming the cause of ina- 
Iftria to be the deeom position of organic aubstances. 

We may now osamine how far this theory ia borne out by 
facta. 

That malao-ious fevers frequently prevail in marshy places, 
requires no demonstration. To enumerate the swampy dis- 
tricts, in which these diseases abound, would be impoa- 
sible. The fena of our own country, the low, wet flats of 
Holland, the moist plains of Hungaiy and I,ombardy, the 
Maremma, and Roman Campagna, are well known as favourite 
haunts of " paludal" fevers. Damp spots, however, in which 
malaria lurks, are to be found in every country in Europe, 
and in almost eveiy part of the world. 

It was this connection of malaria with marshea, observed 
so constantly in the countries, with which so many writers 
on this subject were best acquainted, which led to the verj^ 
general idea that malaria is a paludal poison, generated : 
quagmires, and unable to exist except in swampy plac* 
Upon this idea, nearly all the theories connected with i 
BO-called " paludal miasma" have been based. 

Even the most recent theory on tho subject of i 
ascribes it to the effects of certain low vegetable organiana 
which can only exist in marshy places. 

Moist districts, in general, favour the growth of a ■ 
uriant vegetation, and this, from its association with. 1 
mai-ah, became looked upon as the cause of " malaria." 
this day even, all " rank vegetation" is mercdesaly e 
minated by energetic sauitariaua ; under the vain idea, 1 
in doing so, they aro removing the noxious properties of thi 
swamp. How vain the idea is, we shall see presently, 
mitting fully, the general preference of malaria for i 
locabties, it must be observed, that some of these are i 
from malaria, or nearly so ; though abounding with luxm 
vegetation, and diifei-ing, in this respect, in no import 
degree, from other njarshy districts, in the same latitudes, 
which malarious disease is very prevalent. 

The bogs of Ireland, for example, have long been a pm 
to writers on " paludal poison," 



There is no doubt that these bogs consist, for the most 
partj of decomposed vegetable matter ; that they are covered 
with various forms of marsh vegetation; and that they pre- 
sent all the most prominent features of swamps : yet the 
people of the country auftcr little from malarious disease. 

Some writers have indeed affirmed that malario ia unknown 
in Ireland ; but that is not strictly the case. Popham, in hia 
paper on the climate and diseases of the city of Cork, men- 
tions that the name — Cork was derived from Corkagh a 
morass, and adds : " This unpromising locality was, as might 
be expected, very subject to intermittent fever."* 

I have been assured by one of the most distinguished 
physicians in Dublin, that in low marshy places on the east 
coast, ague still occasionally prevails, though in the west it 
ia rare, either on bog or grass-lands ; that in some years, 
however, it is more general ; and that in 1829 — 30 especially, 
the hospitals were full of " intermittent." 

Again, the settlement of Singapore is only between 25 and 
35 feet above the sea level, and the adjacent country is still 
less. Everywhere vegetation is profuse. The open sea 
ia more than a mile distant, though " tidal swamps extend 
to the station." The neighbouring low ground is much 
over-flowed at evory spring tide. " There is little or no 
broken ground except the tidal swamps, which do nob 
appear to have any prejudicial effect upon health." Gardens 
abound, and hedges are in many places much too high to 
admit of free ventilation. Tho temjierature is not raised by 
reflected heat, but is daily moderated by a gentle breeze. 
The hills near consist of clay, with laterite and sand. In the 
plain the soil is vegetable mould, with subsoil of blue clay 
mixed with shells and coral. Water is found at a depth of 
a few feet at all seasons. t 

Here then in abundance, are all conditions supposed to 
produce malaria ;— heat, moisture, salt marshes, rich soil, 
aud profuse vegetation ; if these produce the " paludal poi- 
son," the settioment should be a hot-bed of disease : but it 
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ia not so. The official report states; that, "the station and 
district are healthy to a marked degree.'"" 

To take an instance in another part of the world. Thff 
country bordering upon the great river Amazon, situated 
almost immediately nnder the equator, is, for the most part, 
low and flat ; it ia covered with primeval forest, and the 
den seat tropical growths. Yet, though the banks of 
neighbouring rivers, under similar circumstancea of moisture 
and vegetation, abound with moat deadly malaria, the bank» 
of the Amazon are almost free from it. 

Humboldt alludes to this remarkable fact,* and Bates, 
one of the most recent travellers in those regions, oonfirms- 
him in every respect. J 

If malarious disease be caused by luxuriant vegetation,, 
rich soil, or by any poiaon generated from vegetable decom- 
position, why should the localities just named be alinost 
exempt from it ? How could they possibly be so ? 

By way of contrast to these, I may quote an instance of a- 
difierent kind. 

Everyone knows that a great part of the unhealthy west 
coast of Africa is low and marshy, intersected by numerous 
rivers with oozy banks, and covered with rank and luxu- 
riant vegetation; and it has been supposed, that the deadly 
character of the cHmate ia owing to these conditions : yeb 
situations in which they do not exist, may be almost equally 
deadly, with those in which they do. Thus, the islands of 
De Los, in the open sea, GO miles north of Sierra Leone, 
are described by ytafi'-Surgeon Gore, as consisting "of a bed 
of granite with very httle vegetation on the sm-face." Yeti 
here, in 1825, the mortality in the garrison, from malarious 
. disease, was one in aeven; and in the following year, out of 
108 men, 48 died and 50 were invalided, 'i'he poat was 
then abandoned.^ 

The greater activity of malaria, often observed when 



• Report of Royal Commis^an on Sanitary Staie of Armi/ in Irutiia, ii. 694. 

t Narmtive of Travel, isi. 314, 315. 

I Sataraliat on the Amnions, ii. 251. 2iid edit. 

§ Armn Medial Report, 1867. 
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marshea are drying up, ias been ascribed to tbe quantity of 
decaying vegetable and other organic substances, then ex- 
posed to the air and sun. Eat this can scarcely be the 
reason, for as I have already shown, in those swampy 
countries, lying nearly under the equator, the healthiest 
period is the hot and comparatively dry season, when the 
rivers and lagoons are lowest ; when the largest surfaces of 
fcetid mud, loaded with decomposing matter, are exposed to 
the rays of a vertical sun. The most unhealthy seasoQj on 
the other hand, is that in which vegetable Kfe ia most active,, 
and when the muddy banks of those rivers and lagoona are 
covered with water. 

Upwards of two centuries ago, when the river Thames 
must have been comparatively pure, agues were rife in Lon- 
don ; Sydenham mentions them in 1678 as amongst the 
most prevalent and most destructive diseases, whole families 
being carried off by them ;* though even then, they were 
less prevalent than they had once been. From that time, 
the quantity of putrefying organic matter, animal and 
vegetable, in the water, and exposed at ebb-tide on the banba 
of tbe river, increased till in 1868-9 the stench from it be- 
came unendurable. Yet malaria, under the influence of 
drainage and the constantly increasing area of the metropolis, 
has steadily diminished, with the increase of organic matters 
in the river ; and when tbe fiBtid exhalations were at their 
worst, agues were all but unknown. 

Every one has heard of the deadly emanations from man- 
grove swamps, ascribed by many writers to the mangrove 
bushes, which are represented as exhaling poison, somewhat 
as the upaa tree was said to do, in days gone by; the ex- 
halations in each case, being probably of the same nature, 
and the bushes and the trees alike innocent, 

Humboldt tried a series of experunenta upon the man- 
grove, "imitating throughout the action of nature in the 
awamp," but he was unable to produce anypoiaon whatever 
thereby, and was not attacked by fever, during his experi- 
ments, t 
• Sydenham, yol. ii. 0- t NanaUoB of Travel, ic, li. 373. EJ. Bohn, 
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Livingstone says : " Wl' did not suffer more from fever in 
the mangrove swainpa, where we iulialed bo much of the 
heavy mouaey smell, that it waa distinguishable in the odour 
of oiff shirts aod flannels, than we did tdaewhere."* 

If wQ allow that the exhalations from putrefying vegetable 
matter, are capable of producuig malaria, it ia natural to ex- 
pect, that those whoso occupation requires them to pasa their 
lives, in the znidst of such exhalations, must be particnlarly 
liable to malarious disease ; let us enquire therefore, if this 
is found to be the case. 

Of ail trades, tanners are perhaps most exposed to emana- 
tions from decaying organic matters, both animal and vegeta- 
ble ; yet these men are not more subject to malarious fevers- 
than other people ; nor, when the refuse bark from a tan- 
yard, is laid down in our streets, to deaden the noise of 
passing vehicles, are the neighbours attacked with ague. 

Market gardeners pass their lives, in the midst of vegeta- 
ble matters in every stage of growth and decay; yet they 
are not subject to paludal fevers ; although Dr. Eliotsun con- 
sidered, that ague might be contracted by simply passio^ 
through a market. 

In every farm or stable yard in the country, we may see 
a mass of decomposing organic matter ; in the shape of 
a huge dung-hill, consisting chiefly of refuse straw and dung', 
yet a farm yard is considered I'ather a healthy place than 
otherwise ; whilst farmers and stablemen are certainly not 
more subject to malarious fevers than other people. 

In India, the place of hemp is taken by the " sunn" plant, 
of which large quantities are grown in the Punjab. The fibre 
is prepared in the same way as hemp, aud the ])lant is ma- 
cerated, in the nearest available piece of water ; yet malaria 
is never known to result from the practice. Near the Havee 
immense quantities of sunn are grown, and the whole crop 

soaked for some 15 days, in the ahallow pools left iu the 
bed of the river, at that time containing but httlo water. 
The people, at this period, Hve surrounded by the rotting 
vegetable matter, yet no outbreak of fever has been known 
to result. 

• £:^dition (o the ZanAesi, iii^, &7&- 



Dr. McKinnon, who was long stationed in the indi_ 
districts of Bengal, says, of the immense masses of vegetable 
refiise accumnlated about indigo factories : " The amount of 
decomposing matter, in all stages of decay; now 
with rain, next day espoaed to a blazing sun, is 
yet after much enquiry, I have never discovered, that fever 
has been the consequence ; though hundreds, nay thousands, 
are for months of each manufacturing season, exposed to 
this disagreable effluvium,"* 

I have made particular enquiries in the north of Ireland, 
where flax is prepared in very large quantities, as to whether 
malaria ia produced during the process ; and I find, that 
though the effluvium from the rotting material, both while 
soaking and while drying, is horribly oifenaive, malarious dis- 
ease ia unknown amongst the work people, or the residents 
in the neighbourhood. 

The prevalence of malaria in places, where the preparation 
of hemp and flax was carried on, has always been one of the 
strongest argumenta in favour of the origin of marsh poison 
in vegetable decomposition. 

It is evident from the instances just given, that the vegeta- 
ble matter could not have been in fault ; but if we reflect 
that the process of maceration must, for the sake of 
abundance of water, often be carried on in low, damp, marshy 
localities, the natural haunts of " malaria," it becomes easy 
to understand how the preparation of these useful commodi- 
ties, should have been so long, and so unjustly, accused of 
producing malarious disease. 

As it is clear that malaria cannot be the product of decom- 
posing vegetable matter, some other cause must exist in 
marshea, and in other places in which it ia produced. 

I have already mentioned that some marshy locahties are 
almost entirely exempt from malaria, Not only is this the 
case however, but it is possible for people to live close to 
swamps, which have no such healthy character, and yet 
escape malarious disease. 

The jail at Goojrat in the Punjab, having been washed 
* ImlHin Awn. Med. 1S56, No. v. 138. 
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away by a flood, an old " serai" was ueecl as a pr' 
Thia was an irregular quadrangle, enclosed by a brick ' 
ten feet high, round the inside of which, was a sort of cloisM 
converted, by means of wooden gratings, into barracks mB 
the prisoners. Owing to the intense heat of these quai'ters 
the prisoners slept in the open air, except in the cold season, 
or when it was raining. 

During the rainy moaths, the walla of the enclosure were 
all but washed by an inundation, on the subsidence of which, 
the swampy ground waa separated from the jail only by a 
roadway; whilst numerous large pools of putrid, stagnant, 
water, gave off under an August sun, most offensive efflu- 

Here, according to theory, fever should have been epid'e- 
mio. Tet during the year 1868, in an average daily strength 
of 300 prisoners, there were but twenty cases of fever, all of 
a mild typo ; and of these, three occurred during the cold 
Beason, The mortahty waa indeed lower than in almost any 
other ja«I in India; only one death occurred, and that waa 
of an old man of seventy, from bronchitis. 

Thus, a considerable number of men, living on the edge 
of a swamp, exposed night and day to the exhalations from 
fcetid mud and stagnant water, teeming with organic mat- 
ter, remained almost entirely free from malarious diEease. 
The jail in fact was one of the vei-y healthiest in India. 

This healthy state of the prisoners was not owing to any 
absence of "malaria," for the jail guard of military poHce 
Buffered severely from fever. 

The only precautions taken, were to carefully protect the 
prisoners from wet and cold, and, as far as possible, fi^m 
exposure to the sun in the hot season. 

In 186] I was stationed at Googaii'a in the Punjab, in a 
district covered for the moat part with jungle, and lying 
between the rivers Ravee and Sutledge; the inundations 
from which rivers, spread yearly over the low lands. Wien 
this took place, the station which waa on a slightly rising 
ground, a few feet above the surrounding country, and some 
two miles from the Ravee, was ahnoat entirely surrounded 
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by water. In the montlis of July and August, the heat was 
intense, and the water, which was from a few inches to some 
feet deep, in the jungles around, became putrid, stinking, 
and covered with a thick green scum of low vegetable forms. 
The atmosphere during the day was like that of a vapour 
bath, and at night was dank and clammy. 

Here I thought, was a favourable opportunity for testing 
the properties of marsh miasmata ; and to do so, I slept at 
night, through about four months of the hot, rainy, and 
autumnal seasons, in the open air, less than two feet 
above the ground, and fully exposed to any exhala- 
tions. When rain was actually falhng, I retreated into 
the house, but kept all the doors open. During this 
period I took no quinine or other febrifuge ; my only pre- 
caution, being the provision of sufficient bedding to preclude 
all possibility of chill. In the morning I could often shake 
the dew off my blanket. 

I was gratified to find that I did not take fever, nor had 
I an attack from that time till eight years afterwards, when in 
London. 

As during the year previous to this experiment, I had 
suffered from several attacks of intermittent, there could in 
my case have been no want of susceptibihty to "malarious 
influence." 

It is not to be snpposed that an experiment of this kind 
can be decisive, but it certainly may be allowed to form a 
link in the chain of evidence, against the existence of a speci- 
fic marsh poison. 
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Tha oonneetion batween tlia forest and ti 
matter snppoaed to be tLe canae of niali 
iDBlaria and the forest not more cons 
marah— Clearing of forests has sometim 
ir ditninntioD of malaria — BatmaJari 



forosts— Connection 
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1 attended with disBippeiuaiioa 
It alwaja disuprear with tha 



woods, and oiista where trees do not— Some forests higlilj tiialorionB, others 
. free from malaria, thongh vegotable decay occurs in each— Malarious foresta 
generally wet and bealtby foresta generally dry— Malaria prevails in the 
Bwampy forost, ander tte same conditions as in the marsh — As malarisi is 
fbtmd where there ia no marsh, so it prevails in some foresta which are not 
swampy— In marshy ground forests retain dampnesa of soil— In damp 
situations only, does any benefit arise from clearing forest or jangle— TreoB 
in tberasclsea, harmless in temperate and highly b3nelicial in hot olimateB — 
Belts ot trees said tnarrost naalaria aud planting suggested ai a meaiui of 
rendering swamps healthy— Trees in the Soonderbuns, Torai, or forusta of 
Orinoco do not proiiuoe any soeh effect — Trees will not render a marsh 
healthy, nor a well-dmined oouotry unhealthy— Eren swampy foresta not 
all equally malarious— ^Why this difference? — Trees have been supposed 
to attract malaria — Morehead^s remarks — Safest place af night in a malari- 
ous country, is in a tree or nnder it — NatiTes of India and other countriea 
spend their eights nnder trees — So also do animals in all conutriea — Larjfe 
spreading treea objects of veneration and the planting of trees in halting 
places an act of piety — In a swampy district, largest trees generally on 
driest ground— Trees radiate heat slowly, and diminish variaLions of 
temperature — The warmest place at night under a tree. 

Malarious disease occurs in forests, and is there of course 
ascribed to the decay of fallen leaves, &c. ; the conjunction 
of the two circumstances being pointed to, as a conviticing 
proof of what may be called the vegetable origin of " malaria," 
This indeed it would be, if malaria was found in all woods, 
and never met with where decomposing vegetation did not 
exist. The connection between malaria and the forest, is 
however no more constant, than that between malaria and 
die marsh. Certainly, there are forest tracts in which ma- 
larious disease is prevalent, and other regions which, known 
to have been once highly malarious, have since the disapj 
ance of the woods become healthy. 

This result has however, always been attended with a 
ing of the soil, though not necessarily with any dimini 
of the organic matter contained in it. 
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In England, this drying of tlie soil, which has followed the 
clearing of forests and the extension of drainage, has all bnt 
banished malaria. 

In North America, a eimilar result, though not to the same 
extent, has followed the disappearance of woods. 

In India, the parts of the Terai which have been cleared 
have been healtliier in proportion as they have become 
drier J and what little jungle is now left, at the foot of the 
Punjab portion of the Himalayab, is aa healthy as any part 
of the neighbouring country, and as dry. 

In Southern India, the conversion to a large extent of jun- 
gle land into coffee plantations has rendered many places 
habitable, which once were considered deadly; it has also 
diminished the water supply. 

Although, in every part of the world, instances occur of 
forest tracts becoming comparatively healthy, when freed 
from wood ; malaria does not always disappear with the trees. 

Thus, " fever and ague" is common enough in many well- 
cleared districts in North America. In India, malaria has 
never entirely disappeared from any spot, however thoroughly 
the jungle may have been removed from its vicinity. An 
instance of this is seen near Tizianagram, in lat. 18° 20' ; 
where there are numerous ranges of hills, connected with the 
Eastern Ghats, in the vicinity of which fever is always 
prevalent. These hills were formerly covered with trees, 
but are now bare ; there being only a few detached patches 
of underwood to be seen.* 

Here, the destmction of the woods has not banished 
malaria, which stUl haunts the bare and rocky hills. 

It is observable, that while in some forests the most deadly 
fevers prevail, others, in which vegetable matters must go 
through the same processes of life, death, and decay, are al- 
most, some even entirely, free from them. Malaria is not un- 
known in England, yet it does not take up its abode in our 
well-drained woods and shrubberies, though their soil is a 
mass of decomposed and decomposing vegetable matter; nor 
does a day's pheasant shooting involve an attack of ague. 
' S^adrai TopnsraphiciU Repvrti, 1841. 
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On the continent of Europe, aa also in Canada, AuHtralia, New 
Zealand, and other countries, there are many large tracts of 
woodland wherein malaria is rarely developed ; but which s 
in no way free from organic decay. 

The forest-clad slopes of the upper Himalayah are aa 
healthy aa any part of the range, whde the forest tract at its 
foot is pestilential. Tet the soil of each consists largely of 
vegetable debria, and in each case is exposed to sun and 
rain. 

Whilst the Terai, Soonderbuna, and many other wooded dis- 
tricts throughout India, abound with the moat deadly malaria; 
large tracts of forest land, in the Punjab, are as healthy 
a3 any part of the neighbouring plains; and the pastoral 
tribes who inhabit thorn, at all seasons, are amongst the 
finest races in India ; or even in Asia. 

These Punjab jungles, to be sure, differ considerably in some 
respects, from the Terai and Soonderbuns ; though in each 
instance the vegetation is luxuriant m the rainy season, and 
its decay is equally inevitable. In the former case, however, 
the gronnd is elevated, water runs off readily, and the 
drought for a great part of the year is excessive ; while in 
the latter, the soil is generally swampy to a degree. 

The Terai is a shallow valley, or rather depression of the 
soil, extending along the foot of the Himalayah, in some 
places many miles in width; it is covered with thick wood, 
or with tall rank grass ; and abounds with extensive swamps. 
During the rainy season, and for some time after, the whole 
tract is one vast morass. 

The Soonderbuna, which form a portion of the delta of 
the Ganges, axe but Httle raised above the sea level, they are 
intersected by innumerable channels communicating with 
the different mouths of that river, and are covered for the 
moat part with dense forest. Many other highly malarions 
jungle tracts, in India and in other countries, are excessively 
swampy. 

Malaria prevails in awampy forests under the same con- 
ditions as in marshes, and as these when drained become 
comparatively salubrious, so, in most cases, do forests when 
their soil is no longer wet. 
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A most striking characteriaticj both of marahes and of 
forests in which malaria abounds, is the damp and chilly 
atmosphere at night. 

In temperate climateB, on gronnd sufficiently high for 
thorough drainage, woods are free from malaria ; and though 
-fever prevails, in hot countries, in some jungles which are 
not wet J it is, there, equally deadly in open situations where 
there is no marsh. 

In swampy ground, large forests, by interfering with the 
action of sun and wind, retard the drying process and so 
keep up the dampness of the soil. In such places, it is often 
found that clearing the woods diminishes or drives away 
the malaria, by allowing the gronnd to dry. In no other 
case, does any benefit arise from the destruction of forest 
or jungle. 

Trees, in themselves, are harmless in temperate climates, 
and are highly beneficial in the tropics, where they tend to 
moderate the intense heat, by sheltering the groimd from 
the rays of the sun, and where they constantly supply the 
place of house or tent, to the weary or benighted traveller. 
Other forms of vegetation are equally innocent. 

Many cases have been cited, to prove that belts of wood 
have been sufficient to arrest the course of malaria ; and it 
has been suggested that, by an extensive system of plant- 
ing, swamps, moors, fens, and marshes, may be rendered 
salubrious.* The trees in the forests of Burmah, the Soon- 
derbuna, the Terai, or the forests of the Orinoco, do not 
however seem to produce any such effect. 

The fact is, that trees and shrubs, alone, will not render a 
marsh healthy, nor will they make a well-drained country 
unhealthy. The cause of malaria lies far beyond the trees. 

But wet forests, hke marshes, are not all equally ma- 
larious. 

In South America, as already mentioned, although the 
humid and wooded banks of the Orinoco, Magdalena, and 
other rivers, abound with the most intense malaria; the 
equally awampy banks of the Amazon, clothed with the great- 
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«st mass of primeval forest in the world, are eomparativ«8i 
free from it. 

If decaying vegetation canees malariaj to what ia this 
difference due ? The soil on the banks of the Amazon 
is not supposed to have any antiseptic properties. There ia 
no want of heat or moisture, nor of any of the accessoriea 
nsually considered necessary for the development of 
" marsh poison ;" and certainly no want of organic matter, 
hving, dying, or dead. 

Many have supposed that trees attract malaria,' and even 
so late a writer as Dr. Morehead observes : — " It is attracted 
by the foliage of trees, and thus accumulates around them, 
and between them and the ground."! 

Far, however, from this being really the case, the 
safest place at night, in a malarious district, is in a tree or at 
the foot of it. The natives of India and the people of otter 
hot countries, on their journeys even at the most pialarious 
Eeasons, always sleep, if possible, at the foot of a tree. In 
the forests of South America, both natives and travellers 
sleep in hammocks slung to branches of trees. 

Animals, too, whether wild or domestic, almost invariably 
pass the night under trees, and this, when no shelter is ne- 
cessary from rain or wind. In fact, so httle reason is there 
for the supposition that malaria is attracted by foliage, that 
European travellers in India, whenever they can do so, pitch 
their tents in a grove. 

Large spreading trees are objects of veneration in all wild 
countries, and the shelter and protection they afford, no 
doubt, gave rise to the feeling. In India the Banyan, the Pee- 
pul, and the Cotton tree, are considered sacred, and are 
planted, as an act of piety, near wells, and in places where 
travellers halt at night. 

In Africa, as Livingstone tells us, the Banyan is every- 
where venerated, and is considered to be a protection from 
evil; J while, in the West Indies, the negroes dread to cut 

on, Saiure a-nd Bistory of the Harsh Poison. IVojw. Eoy. S oe. 
Edin. ToL ix. 
t On Disease in India, i. 6. 
t TmveU in SouWwru Africa, 4S5. 
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down the Ceiba, as they believe it to be under the pro- 
tection of the spirits. . 

Trees in general do not thrive in ground which remains sat- 
urated with moisture ; in a swampy district therefore, the 
largest trees are geuerally found to occupy the highest and dri- 
est spots. Again, trees and plants radiate heat slowly, except 
from the outer surface of their foliage ; while they act very 
powerfully in checking radiation from the ground ; conse- 
quently, after sunset, the warmest place is under the thick- 
est foliage. This is a matter of the greatest moment tcy 
travellers obliged to sleep in the open air, on a damp and 
chilly autumnal night; and the fact serves to explain how 
trees are, in some cases, a protection against malaria. 

In a hot climate, during the early part of the night, and 
especially in a dry locality, the sensation of heat in a grove 
is sometimes oppressive, from the slowness with which 
radiation takes place. 




Maiarm loiUBtimeB very intensa in damp plaoea, thougli veBetation or 

water is absent— Coaata of Hollaud-Flata of Brabanl-WUraiiiBton— In 
hot climates malarinaa fevera prevail ia arid places und dtiriu); great 
droaglit — Hennen'a and Morebead'a ohBervatione— FergHBson'a oases in tha 
Pemoaula— Sevpre maUrious ferer in Abysainia, amongst troops encamped 
in dry bed of torrent— Mortality amongst boraes at aame time— Hum- 
boldt's obserrationa on malaria in Llanoa— The Sahara— Mean Meer in ttie 
pQnjab— Desert of Rajpootann— Jaeobabod in Soinde- Malaria amid barren 
rocka and hills- Gibraltar- Ionian ialands— Cbina- Aden— In hot climates 
rooka considered to eouse fevers— Central India -Soutb America— Dr. 
Beyne on ferruginous granite rocka — GranitH of Hong Kong — Limeatona of 
Scinde— Fevora in such places not from marsh poiaon. 

In the preceding chapters we have seen that, though marahea 
and malarious forests frequently ahound with decomposinpf 
vegetable matters, the feiituro which chiefly distiuguishes 
them from other and healthier places, is humidity. 

That the damp of a marsh is more closely connected with 
the origin of malaria, than the vegetation with which it is 
associated, is shown conclusively by the prevalence of mala- 
rious fevers in moist, ill-drained places, where vegetation 
and even stagnant water, in the usual acceptation of the 
terms, are absent. 

In certain tracts of barren, sandy country, very httle raised 
above the level of the sea, on the coasts of Holland, the Bri- 
tish army has, more than once, suffered terribly from mala- 
rious fever. 

Sir J. Pringle, writing of the campaign of 1747, says ; 
" These men, partly in camp and partly in cantonments, lay 
in South Beveland and the island of Walcheren, and were so 
sickly, that at the height of the epidemic, some corps had 
but 100 men fit for duty, or le^ than one seventh of a com- 
plete battalion. The Royals in particular, had but four men 
who had not been ilL The officers also were sickly, and the 



fever was more severe, and fully as fatal, to the natives as to 
tho troops."* 

At the time the army on shore was suffering so severely, 
" Commodore Mitchell's squadron, which lay at anchor in 
the channel between South Beveland and Walcheren, was not 
attacked by fever or dysentery, but enjoyed perfect health."* 
The cause of the sickness, therefore, which raged amongst the 
troops on land, encamped on either side of this narrow chan- 
nel, was evidently local ; yet there was no decaying vegeta- 
tion nor putrid water. 

In later campaigns in the same country, our army suffered 
as severely, or even more so. 

Fergusson says, that in August 1794, after a very hot and 
dry summer, intermittent and remittent fevers were epidemic 
in the army encamped at Eosendaal and Oosterhout in Hol- 
land ; adding : " The soil, in both places, was a level plain 
of sand with perfectly dry surface, where no vegetation ex- 
isted, or could exist, but stunted heath plants," He continues 
however : " On digging, it was universally found to be per- 
colated with water, to within a few inches of the surface, 
which so far from being at all putrid, was perfectly potable 
in all the wells in camp."! In 1810, observes the same 
writer, on similar soil at "Walcheren, the army suffered in a 
degree nearly unprecedented in the annals of warfare.f 

The history of this last-named expedition is scai^iely yet 



After the campaign in Brabant, in 1748, our army suffered 
very severely from malarious fevers, in cantonments near 
Eyndhoven and Bois le Due. Pringle says : " This part of 
Brabant is nearly as flat as any part of the Netherlands ; the 
only inequalities being some sand-hills and insensible risings, 
which give the advantage of a few feet in height, to some of 
the villages. The soil is a barren sand, and so Httle water 
is to be seen, that at first sight the country might seem to 
be dry and healthful. But the appearance ia deceitful; for 

■ On Diseases of the Army, i.jii.SJ. 

^ On the Nature and Hislary of the Harsh Poison, TraiiB. fia;a! Society 
Bdin., X823, Vol. in. 
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water is everywhere to be found at the deptL of two or thi 
feet; and in proportion to its distance from the anrface, 
inhabitanta are free from diseases."* 

The country near Bois le Dae had been inundated; 
the sickness waa very great at Eyndhoven, " which lay i 
some leagues distance from the inundations, and from othei 
marshy groiuids."t Pringle goea on to aay r " The moistnrft^ 
therefore in most of the cantonments, arose principally from 
the aubterraneoua water, which exhaled through the sand. 
There were two villages near Eyndhoven, called Lind and 
Zelst, the one ten, and the other fourteen feut above the sur- 
face of the water, an extraordinary height in that country, 
and it was observable that the soldiers kept their health 
much better in both these places, than in any other of the 
cantonment9."t 

Here, then, we have a further clue to the nature of the 
marsh poison. The malaria was as intense as amid the rank- 
eat vegetation; while dampness was the only feature that the 
barren sandy plain had in common with marshes. The men 
cantoned in the drier villages suffered least in Brabant ; and 
those in dry and warm quarters, on board ship, escaped en- 
tirely at WaJcheren, in both expeditions. 

To quote another example :■ — " Wilmington, North Carolina, 
is situated on a series of dunes. The soil is entii-ely sea-sand, 
80 dry as to be unfit for horticultural purposes ; and only 
Buch vegetation as thrives in the hghtest soils, a few vines 
and garden vegetables, are raised by the aid of enriching 
manures. The natural growth is scrub-oak, pine, and wire- 
grass. The sand is always dry on the anrface, the heaviest 
rains only moistening it a few inches, the warmth of the sun 
in a few hours evaporating the moisture, and rendering it 
dry as beforo. But this dryness is only on the surface; a 
short distance below, varying with the elevation or depression 
of the spot, at which examination is made, water is found in 
abundance. This water is pure, and fit for drinking." 

" Wilmington, in common with several other places, similarly 
situated on the same coast, was very subject to all the varie- 
• (M OiMiKS 0/ the .irnvj, i. S. 62-63, t Hiid. i. 3. 63. 
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ties of malarial and typhoid fevora, until an extensive system 
of artificial drainage was adopted, when there was a marked 
improvement in the health of the city ; but duiiag the war 
the works were neglected, and it again became unhealthy."* 
Here is a place noted for the prevalence of malaria ; but 
there is no rank growth, scarcely any vegetation at all; 
damp, in fact, is the only feature of the marsh present. 

The malarious shores of the Persian Gulf have many points 
in common with the situations just Kiferred to. 

Ferguason mentions, that in the Peninsala, during a very hot 
June, when several regiments bivouacked in some hilly ra- 
vines, which had lately been watercourses, many of the men 
were at once seized with remittent fever.t These ravines were 
too steep for vegetation or for soil to lodge, but a few 
pools of water remained amongst the rocks. 

So far, in each instance quoted the humidity has been 
evident ; water having been in each case cloao to the surface. 
In hot chmatea, however, malarious fevers may prevail where 
visible moistnre is wanting; where, as Fergusaon says, "the 
marah has ceased to be a marsh;" or even where it has never 
existed ; and wholly irrespective of vegetation, hving or 
dead. 

"Whatever may be the cause," says Hennen, "it is 
certain that in many countries, the malaria does not arise, 
until all the surface water has totally disappeared, and left 
the whole face of the country, including the very coursea 
of the winter streams, an arid desert."* In India this is 
constantly the case, and so it is in most hot chmates. 

" It (malaria)," says Morehead, "often co-exists with decaying- 
vegetation, but not unfrequently seema independent of it; 
in situations where the soil ia aandy, dry, and bare, and where 
the drying, that essential condition in the generation of 
malaria, must be going on in tho damp 3ubsoil."§ 

Fergusaon relates a number of cases in point. Thus in the 

• Sevi York Ide'Uc'AJiinrn.al. Vol. is. Aug. 1889. 

t On tfta Satare and History of the Mtirah Paisan. TcauB. Kojal Souietj of 
Bdin. Yol. ii. 
J ^fedical TopogTapky, p. 19, 
§ Cn Lhseojie in India, i. 6, 



valley of tlie GuadianSj the army was almost destroyed by 
remittent fever, the country being so dry from want of rain 
that the river was only a chain of pools. 

Upon the Agueda near Ciudad Rodrigo, in a bare, open, 
hollow country, which after being flooded had become dry 
as a brickjround, the army suffered from fevers, which, for 
malignity of type, could only be equalled by those on the 
Guadiana. 

"At the town of Corea, in Estremadora, not very dissimi- 
larly situated on the banks of the Alagon (also a very pure 
and limpid stream), our troops experienced similar results ; 
with this addition clearly demonstrated, that no spot of the 
pestiferous savannah below the town was so much to be 
dreaded, as the shores of the river."* 

"There was not," adds this writer, "an aquatic weed, 
nor a speck, nor Hue of marsh to be seen within miles of the 
town, nor anything but dry, bare, and clean savannah."* 

The deductions drawn by Fergnsson, from these and simi- 
lar instances, were, that marshes could be only iajorious when 
they had become dry, and " when the sensible putrefaction of 
water and vegetable had become alike impossible;" and 
" that a healthy condition of soil, in these pestiferous regions, 
was infaUibly regained, by the restoration of the marshy surface, 
to its utmost vigour of vegetable growth and decay."" 

Though in this, Ferguason went too far, it is clear that he 
was right in supposing the presence of vegetation to be 
nnnecessary to the production of malaria. 

A case, very similar to one of those already mentioned, 
occurred in Abyssinia. A detachment of four European 
officers and eighty sepoys, with some thirty or forty servants 
and artificers, was sent to make a road through the Hadoda 
pass, which in the rainy season becomes the bed of a torrent. 
Thesurfacewasthenperfectlydiy, and consisted of sand, bould- 
ers, and rock; bnt water was found on digging some feet 
below. 
The detachment encamped on loose sand, about fourteen 

of ih» Marsh Fmm. Traoa. Hoyal Society 



-13 



L 



feet above the bed of the torrent, at a distance from 
trees or vegetation of any kind. 

The heat by day, reflected from masaes of bare rock, was- 
intense, and at night there was a great fall of temperature, 
with very heavy dew. 

In a short time quotidian fever broke oiit, and at the end 
of a month, every man in camp was laid up with it, ex- 
cept one sepoy. The disease was in some casescomphcated with 
dysentery. A detachment of Indian Cavalry, which had pre- 
viously encamped in the same place, suffered very aeveroly, 
both in men and in horses. 

Humboldt noticed the co-existence of malaria with barren- 
ness and intense drought, and wandered at it, as a behever in 
" marsh poison" well might. " He says of the hot and arid 
Llanos of Venezuela : " If the hot valleys of Aroa, Yaracuy, 
and Rio Tocuyo, celebrated for their excellent timber, be 
rendered feverish by luxuriance of vegetation and extreme 
humidity, it is different in the savannahs of Moonai and 
Carora." And he adds : — " It is extraordinary to see barren, 
savannahs loaded with miasmata."* 

Again, the same writer mentions, " the barren yet feverish 
savannahs extending from Barquisemeto to the eastern shore 
of the lake of Maracaybo." • 

In the Wed R'hir of the great Sahara, there is no stream^ 
and only two or thi-ee springs exist in a distance of mors 
than 100 miles j but some twenty or thirty feet below the 
Bvirface, and in some places much more, is a water-bearing 
stratum from which water is raised by rude artesian wells. 
In this district, and in all the oases of the desert, fever is 
rife in the hot season and in Autumn. t 

Here, where all weeds from the sides of the irrigatioQ 
channels, are carefully coDected for fodder, and horses are 
fed upon pounded date stones, maltada can scarcely arise 
irom decomposing vegetation. 

The large military station of Mean Meer, in the Punjab, is 
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situated on an elevated, arid, and perfectly barren plain, f 
from any trace of marsh or stagnant water. The sui-face aoil 
ia sand, and the Biibaoil clay, with calcareous tufe. Scarcely 
any vegetation exists, and little organic matter ia in the soil ; 
yet malaria is never absent and the hospitals, in aorae years, 
are crowded with intermittent and remittent fevers. I have 
already referred to the lOflth regiment which in 1807 at this 
station had 1133 cases of fever in 7ti8 men. In some sea- 
sons, on the other hand, no more cases of fever occur at 
Mean ileer, than at some of the healthiest stations in the 
plains ; and this of course without any change in the soil, 
or vegetation. 

" At Mean Meer, last September," says Dr. De Renzy, in 
bis Report on the Sanitary Administration of the Punjab, 
for 1868, "there was a great deal of intermittent fever, al- 
though from the failure of the rains, the soil had been per- 
fectly dry for months."* 

The diurnal range of temperature at Mean Meer is often 
very great. 

In the desert districts, to the southward of the Punjab, 
malarious fevers are very prevalent; the heat, too, is intense 
and the variations of temperature are extreme. 

Dr. Moore remarks : " The inhabitants of villages scatter- 
ed here and there throughout the desert tracts of Marwar, 
Jeysulmere, and Bictaneer, suffer frightfully from fever, and 
especially so during the cold season."t 

At this time, it is to be observed, the nightly cold in these 
regions ia very severe. 

Dr. Moore further remarks of the sandy deserts of 
Western Eajpootana : " There are not floods or heavy rains, 
to deposit organic matter on the surface, thore is httle or no 
organic matter mixed with the sand. Water is some 200 
feet from the surface, and the nnder stratum ia a layer of 
sandstone. Yet as before remarked, the dwellers in these 
regions, are martyrs to so called malarions diseaae."J 

The military station of Jacobabad, in Scinde, is 220 feet 
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above the level of the sea. The surroundiiig country ia desert, 
flat, sandy, and dry. 

" There is no wood, jungle, or water in the vicinity". Water 
is found at a depth of 37 feet from the snrface, and is brack- 
ish. For drinking purposes, this fluid ia brought from the Indus, 
a distance of 52 miles, by small canals, and is stored iu tanks, 
" but these have no prejudicial efl^ect on health." The highest 
rainfall in any year sines 1851,haBbeen 8 inches, and the lowest 
2-i inches.* 

Here, are few of the supposed soorces of "marsh poison;" 
yet malarious fever is very prevalent; the number of cases 
occurring annually amongst the troops (afl natives), from 
1852 to 1860, varying from 688 to 2136 in 1000 men. 

"The usual fever of the country, from which few escape, 
is intermittent; quotidian and tertian."* 

In connection with the remarks juat made, it is im.portant 
to observe that, "the heat is excessive, and the variations of 
temperature are very great."* 

Even barren rocks may abound with malaria. Thus Gibraltar 
is not free from it, though there is httlo vegetation or 
soil to furnish miasmatic exialations. Hennen mentions 
intermittent and remittent fevers, and dysentery, as the 
diseases of most importance amongst its inhabitants. t 

" In the Ionian islands," says Davy, " remittent and inter- 
mittent fevers break out in places remarkable for aridity and 
want of water and almost destitute of vegetation ; as part of 
Zante, Meganiasi, and Vido, — these two latter are almost 
barren rocks ."J 

In some of the low ranges of hiUs in Southern India, ma- 
larious fevers, of the most deadly type, prevail in the hottest 
and driest season. 

These diseases are to be found alike, amongst hflls covered 
Tvith wood, and amongst others destitute of trees; while 
even on the forest-clad hills, at this season, the trees are in 
most cases bare, and all vegetation is parched and burnt up. 

■ Report of Royal ComniUsionim Sanitmy State of Army in Itidria. ii 800-861. 

"f Topography nf the Alediien-aiietiji. p. 45. 

I Topography of lontan Ulamds and Malta. 24?. 



Mc Kinnon observes : " The prevalence of fever in so 
'dry localities, in hill-forts and on table-lands in India, ia v 
known."* 

In the hilly districts of China, fevers occur, similar 1 
those prevalent in Southern India, though there is i 
jungle. "The hill-sides at Hong Kong and Amoy," 
Dr. Eatwell, " are bare of trees, yet the malarious 
which 1 witnessed at those stations, during some three yea 
of residence in them, exceeded in malignity anything I ] 
ever seen in Bengal,"t Here, there being no forest t 
little or no swamp, the crumbling granite rocks are suppoa 
to exhale the " paludal poison." 

Kirke, in his " Topography of Scinde," mentiona that ferat 
prevail in the bare, dry, Booghtee hilis, where rain Beldom fall 
and water never stagnates. 

The sun-liakedrock of Aden, where vegetation does i 
exist, and where water is a luxury, is the last place whei 
anyone would expect to meet with " thu marsh poison ;" j 
fevers of remittent, and of continued type, (known as A 
fever,} are common, as also is ' intermittent.' The latter 
vails more especially amongst the native population. 
1859, there occurred amongst the white troops, 356 stri 
82 cases of intermittent and remittent, and 242 cases of t 
tinned fever. Amongst the black troops, 11 75 strong, at t 
same time, there occurred 109 cases of ' intermittent' onl; 

The Burgeon of H. M. S. Highflyer mentions that e 
cases of remittent fever, on board that ship, were conaequai 
upon exposure at Aden.§ 

In most hot countries, arid and stony places are consider 
by the natives to ba feverish ; and in general, the more i 
and barren, (and therefore the hotter,) the locality, the w 
its reputation. The people of Jhansi, and of other tow 
in Central India, attribute the fevers which so often i 
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there, to tto influence of tlie bare rocka, by wbicb they are 
Burraunded. Humboldt found a similar idea prevailing in 
South Americaj amongat both the Indians and the Spaniards.+ 

Dr. Heyne attributed the hill fevers of Southern India to 
the magnetic influence of ferruginous rocks. The malaria of 
Hong Kong, as already observed, has been ascribed to the 
friable granite, of which the island is in great part composed, 
Kirke, too, considered the fevers of Scinde to be caused 
by exhalationa from magnesian limestone. I shall have 
to allude to this subject again; but in the meantime it 
must be allowed that malarious fevers, in these situations 
at all events, cannot arise from "marsh poison," or from 
any exhalations, produced by decomposing vegetable matter. 

In tbo preceding chapters it has been shown : — 

1. That, though malaria prevails very generally in swampy 
districts, some marshes are almost entirely free from it ; the 
vegetation in each case being equally rank, and its decay 
equally certain and rapid t — 

2. That malaria abounds in damp and ill-drained places, 
where vegetation is scanty, or entirely absent : — 

S. That, in many instances, both in hot and in cold cli- 
mates, people are brought into contact with, and live surround- 
ed by, masses of decomposing vegetable matter, giving off 
fffitid exhalations, without becoming subject to malarious dis- 
ease: — 

4. That experiments made with decaying vegetable mat- 
ters, have produced no symptoms at all resembling those of 
malarious fever : — 

5, That, under the equator, the most healthy season is that 
in which the muddy banks of rivers and lagoons, loaded with 
organic matters, are exposed to the greatest extent to the 
influence of an almost vertical sun ; and the moat unhealthy 
season is that in which all the rivers are full, and the swamps 
well covered with water : — 

. That in hot climates, moreover, malaria may, and does, 
prevail in its utmost intensity on barren rocks and in sandy 
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deserts, where vegetation does not exist ; and where no trace 
even of moisture is visible : and that here, too, the same dis- 
eases are produced, as in the swamp or forest. 

All these circumstances being considered, how is it possi- 
ble that malaria can be a marsh poison ? or can be caused by 
exhalations &om decaying vegetation ? 



CHAPTER VI. 
SOME SUPPOSED SOURCES C 



' MALARIA. 

Idea of margh wafer causing nialarionB disease very ancient— Miliaria not con- 
fined to tLe neighbourhood of maishea, nor to drinkera of marsh mater — 
In India, BOldiara, ofiiGera, and ciiiliana often drink &om sama source, jet 
soldiers suffer moat from malarioua diaease — In many places water contain- 
ing vegetable matters, and not filtered, is drunk nitbontpToducinff malarious 
fevera— Dr. EatBeU's observations in China— Dr. Paloonar, on traveUera 
in the Terni— Sir J. Pringle, on the water in HoUand-Dr. Parkea, on the 
water of Sierra Leone — la northern India, water supply chiefly from wells, 
often ia barren places, yet no exemption from malaria — Epidemics aiiBe and 
subside, the people still drinMng water of the sacaa quality and liom the 
same aource — Recently excavated soil eatd to produce malaria — Hong Kong 
— AnalyBis of soil — Malaria existed previous ta escavatioQi— Eicavatiom 
in healthy ilislHcta do Dot cauae malaria — Damp or marshy ground mala- 
rious with or witbaub eiearafdon— Superficial aoil cont^ns more organic 
matter than euhsoil — Coltivation, which involves disturbance of the soil, 
Bnppoaed to destroy malaria — Diminution of malaria really due to drying of 
soil, andconaequentchmatic changea — Sir J. B, Martin's remarks — Malaria 
very prevalent in aome highly caltivated dlstricta—Mete fact of being- culti- 
vated or ancnltivated doea not render a district malarious or other- 
wise — But drying of a damp soil does generally dimiaish disease. 

The idea that fevers and diaeasea of the spleen are caused 
by drinking marsh water ia very ancient, and its origin ia 
easily traced to the fact, that the habitual drinkers of mariah 
water, as they must live in marshy districta, are pretty sure 
to be liable to malarious diaease. But they would be ao, if 
they procured their drinking water from other soui-ces. 

If malaria was confined to swampy localities, there might 
appear aome reason to connect the marsh water and mala- 
rious fevers as cause and effect; but theae diseases are not 
confined to such situations, as we have seen that they con- 
stantly prevtiil in the most arid and barren places, where 
there is no vegetation to contaminate the water. It ia found 
moreover, that whether people drink from ponds, lakes, 
rivers, or wells, it make-i no di^Hience in taeii- iiabiliiy to 
malarious disease. 
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There are many places in England, and still more in Ireland^ 
where the drinking water ia taken from ponds and ditchos, 
and contains large quantities of vegetable matter, yet where 
a,gae is unknown. 

In India, the troops, their officers, and the civilians resident 
in the neighbonrhood, frequently drink from the same soiu^e, 
whether river, tank, or well, and in the great majority of cases, 
with an equal want of care in filtering the water; yet the sol- 
diers suffer from malarious fevers, as we shall presently see, 
very much more severely than either of the other claasea. If 
the water is in fault, whence does this difference arise ? If 
soldiers drink much more water than other peoplOj they 
have been sadly beUed, 

"At Amoy and Hong Kong," says Dr. Eat well, "I formed a 
strong opinion against the water having anything to do with 
the production of the fever, not only from the condition of 
the water itself, but from the fact, that I had observed that 
persons on board ship at Amoy, had enjoyed at a distance 
of a few miles from the land, perfect immunity from the 
fever, which struck down the whole garrison on shore ; al- 
though the water used, was the same in both positions."* 

Dr. H. Falconer observes : " People are seized with Terai 
fever after passing through the Terai in the most expeditious 
manner, without tasting food or drink, that they have not 
carried with them."t 

Sir J. Pringle remarks : " The water drunk by the army in 
Holland wa.s plentiful and good, the only exception being in 
Zealand ; but in all other places it was blameless ; and particu- 
larly in the two seaaona in which the bloody flux waa moat 



Dr. Parkesaays that the water at Sierra Leone is very pure.§ 
Over by far the greater part of Northern India, the entire 
water supply is taken from wells, often of considerable depth, 
yet malaria prevails everywhere. Some of these wells are 
in barren places, where any contamination from vegetable 



J* Si^oH<!fcl^'^'(^o*K"iii''iono;tSmAit^ fliaie of the Awu/ m Iniia, L- 
t fbvd.i.30B. t On Diaeatea of the Army, ii.2. 91. § E\jiM», p.. 






51 



L 



matter ia in the highest degree improbable ; yet the people 
who use them are no more exempt from fever, than 
those who drink from tanks and ponds. Moreover, every- 
where occasional outbreaks of nialarioaa diseaae appear, 
and again subside; the people still drinking from the same 
source. 

It seems pretty certain, therefore, that the imbibing of marah 
■water, or of an infusion of vegetable matter, is no more 
necessary to the production of malarious disease, than ia the 
inhahng of marsh air. 

Recently- excavated ground has been said to produce mal- 
aria, ftnd this has been alleged as a proof that the poison 
results from organic matters in the soil. 

At Hong Kong, and more especially at Kowloon, in China, 
excavation of the earth was said to be one of the chief causes 
of the sickness amongst the troops. Yet the soil is described 
as for the moat part barren, consisting chiefly of disintegrated 
granite, and a specimen of it, on analysis in the laboratory of 
the array medical school, waa found to contain less than two 
per cent of organic matter.* Whence then, we may aak, arose 
the poisonous exhalations, supposed to have caused the sick- 
ness, which occnrred amongst the troops ? 

The report of the principal medical officer ia China for 
1863, a year before the occurrence of the outbreak of malari- 
ous disease for which the excavations were blamed, states : 
"Very little doubt can be entertained, as regards the un- 
healtbiness of Kowloon as a mditary station. This arises from 
the imperfect state of drainage ; the proximity of the huta to 
the rice fields; and in a great measure to the huta them- 
selves ; suffice it to say, that £ew men are stationed there for 
lengthened periods, that do not suffer from fever of the inter- 
mittent type,"t 

Mr. Snell, in his evidence before the Parliamentary Com- 
mittee, says : " A residence at Kowloon, of men of the 99th 
Regiment, for any period over a month or six weeks, (I 



mean before any cuttings or excavations were corameni 
there) was' pretty sure to be followed by attacks of remittent 
or intermittent fever."* 

It is very clear, therefore, that there was no occasion 
to blame the exL-avations, for the sickness at Kowloon. 
At Hong Kong, all those men escaped fever who were not 
exposed to the influence of a tropical sun by day, and to 
the damp and chill at night ;t though they must have been 
equally exposed with their comrades, to any exhalations from 
the soil or rock. 

I have been nnable to discover any instance, of malaria 
having been developed in a previously healthy locality, by 
simple disturbance of the soil. The vast earthworks in con- 
nection with the railway system, throughout England, never 
introduced malaria into districts, in which it was not well 
known before ; and in India, I have known many instances 
of very large excavations carried on at all seasons of the 
year ; but in none was malaria produced. 

On the formation in 1867 of the new cantonment of Bu- 
kloh, in the lower range of the Punjab Himalayah, hills were 
cut down, hollows filled up, roads made, and foundations dug 
for houses and bai-racks. This work was carried on through- 
out the year, most of it being done by the sepoys, who with 
their ofhcors were encamped close to the newly opened earth 
yet fever was almost unknoivn amongst either Natives 
Europeans. 

At, and near, Dalhousie, during five successive years, 
extensive excavations, amongst vegetable mould, clay, and 
crumbling granite, produced no malaria. At Bulloou, in the 
same neighbourhood, where several hills wore cut down, and 
a large extent of ground levelled for a new cantonment, the 
health of the white troops, who were for a great part of the 
year employed upon the works, was excellent. So also was 
the health of the soldiers employed upon the Abbotabad and 
Murree road, and on other works of a similar nature. 

In the seven years, from 1863 to 1869, 4640 white 



Pith 

th^l 

4 









5;} 

diers were employed on public works in thts hilla in India, 
During this time, there were but three deaths from fever, and 
one from djaenterj.* Yet nearly all the men were engaged 
in excavation. 

Major-General Cotton, R.E., an officer of very great ex- 
perience in the matter, in answer to a question, as to whe- 
ther he had noticed any development of malaria in the south 
of India, on turning up new ground, says : " In healthy 
situations, newly cultivated land has not led to sickness in 
Bouthem India. "I 

The result of the author's observations in the Baree Doab of 
the Punjab, at a time when much jungle land was taken into 
cultivation, is to the same effect. 

That damp and marshy ground, cultivated or occupied for 
the first time, should be malarious, ia not to be wondered 
at ; but the disturbance of the earth should not be blamed 
for this. 

The superficial soil in cultivated districts, receiving, aa it 
does, all animal and vegetable debris, as well as mauurea, 
contains more organic matter than the deep subsoil ; conse- 
quently, the widespread disturbance of the former, by the 
plough, must expose a [much greater proportion of such 
matter, than the comparatively limited excavation of the 
latter. But cultivated land is considered healthy. We 
must therefore look to some other cause than the laying 
bare of organic matter, for the prevalence of malarious dis- 
ease, which sometimes attends the opening up of new ground. 

This is to be found in the exposure to climatic influences, 
to which those are subject, who occupy new and often damp 
positions, before proper shelter or di'ainage haa been pro- 
vided. 

When, (as frequently happens,) on the provision of sufficient 

protection from the weather, malarious disease diminishes, 

some mysterious change is supposed to have taken place in 

the air or soil. 

Thus, when troops were first sent to Arracan, the mortal- 
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ifcy amongst thorn, whether European or Indian, was very ' 
great. Some years afterwards. Dr. J. McPherson, with regard 
to the same conntry, obaervea : " The experience of recent 
years has shewn that there is nothing very inimical to the 
health of European officers in the chmate of Khyouk Phyoo,j 
and the mortality in former years was mainly owing to thfti 
want of good houses, to unnecessary exposure to the sun, 
and to the irregular habits of life which used to prevail, at 
Akyab more especially."* 

It is tolerably certain that an improved state of health is, 
in many other places, owing to better protection from climatic 
influences, rather than to any change in the nature of the 
soil. 

Malaria prevails so frequently in wild districts, and i 
often disappears from those which have been cleared, drainei 
and cultivated, that tillage is often spoken of, as the on] 
thing necessary to render a malarious district healthy. 1 
Dr. Picbford says : " Nothing conduces to check the g 
eration and propagation of malaria, so much as a high state 
of cultivation, and a dense populntion."')' 

It is however to the drying of the soil, and consequent 
climatic changes, that this diminution of malaria is really due. 

Sir J. R. Martin justly observes that, " when marshes are 
drained; ,the rivers flow in their disencumbered channels; 
the axe and fire clear away the forests ; the earth furrowed 
by the plough, is opened to the rays of the sun, and the influ- 
ence of the wind ; the air, the soil, and the waters, acquire 
by degrees a character of salubrity ."J But al! this amounts 
to no more, than that by these means the eoi! becomes drier. 

Merely driving a plough through the land, does nob 
banish malaria, nor does any specific action of the crops upon 
the ground. For example, the highly cultivated plains of Lom- 
bardy are noted for their insalubrity. In the Southern states 
of North America, in the West Indies, and in China, malarioua 
fevers co-exist with a very high stiite of cultivation. And 
these diseases are never absent from the populous and fertile 

• Nales on tht Militari) Statinna and Health njihe Troops in Arracim. p. 1?. 
t HijgieM p. 243. 1 Inflnena o/ Trotp\eal OUnatu, Ao , p. 21. 
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plains of upper India^ which have for ages been covered, 
every year, with splendid crops of wheat, and are so carefully 
cultivated, that scarcely any pasturage is left for cattle. 

The mere fact then, of being cultivated or uncultivated, 
does not make a district malarious or otherwise; though 
whatever tends to the drying of a damp soil has, in most 
climates, a decided influence in rendering it more healthy. 







The origin of malaria, has benn sought in cortaii) eooloffioal fom 

cliiDitee, no formation free from malarious disease, and ia cold l^liI□atea, 
it is not confined to anj parbicnlar rooli or soU — Stiff" retentive soils or im- 
perviona aiibsoila sometimes favour detelopnaent of malaria, bnt it 
oniets where thej do not — Dr. Falconer's opinion— No proof of any connec- 
tion between olectricitj and malaria — Gases etclyed in marshy places do 
not canse ague^Dr. Aitken's remark — Solpliuretted Hjdn^en not 
malaria— Some have supposed malarious disease to he caused hy living 
organismB — Dr. Salishurj's reported diieovery— Objections toliia theory — Dr, 
Siliaburj's later observations— t nrtlier remarks on bis theory— Whatever 
the origin of infections diseases, malarious fevers, which are not infeorioni, 
cannot arise from the same or a similar cause— Dr. Salisbury's views not 
confirmed. 

The geological formation of malarious conntriea bas nattir- 
ally attracted the attention of many observers ; some of 
whom have considcrBd, that the origin of malaria may be 
traced to particular rocka or soila. But on comparing the 
rosulfcs of investigations made in different regions, it is evi- 
dent that there is scarcely any description of rock or earth 
in connection with which, malaria does not exist ; while form- 
ations for which, in some districts, it appears to show a pre- 
ference, in others, are almost entirely without it. 

To enumerate particular soils with which malaria ia associat- 
ed would be useless, for iti hot climates, no formation, old or 
recent, has invariably been found free from it, and in cold 
climates, it is not confined to any especial constituent of the 
earth's crust. 

In such an extent of country as British India, the geo- 
logical conditions, must necessai-ily present very great 
varieties; yet it would be impossible to find there any 
single district, which ia wholly exempt from malarious dis- 
ease. It in some situations one description of soil appears 
to favor the development of malaria, in others, a formation 
of a totally different character, seems to do the same. 

Ueyno accused ferruginous granite, and Kii-ke, magnesifd 
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limestone, others have attributed fever to latLTite, or clay ; 
but it is confined to none of these. There can be no doubt 
that stiff retentive soils, or even lighter desci-iptions with im- 
pervious substrata tend, under certain conditions, to favor the 
development of "malaria;" but it is found where these do 
not exist. 

Dr. Hugh Falconer, a very eminent authority on this sub- 
ject, saya : " It strikes me, that it is not so much a question 
of geology, as one of the physical configuration of the coun- 
try ; and that the mere nature of the rucks, or the abstract 
geological conditions, have but little to do with it."* 

As to the connection between malaria and electricity, there 
is some scope for investigation ; but in the present state of 
our knowledge of its influence upon the animal economy, 
tliere is nothing to show that this force is in any way, directly 
or indirectly, a cause of malarious fevers. The effects of elec- 
trical action upon man and other animals, have been demon- 
strated in numberless instances, but malarious disease has in 
no case been produced. 

Some writers have observed, that a prevalence of epi- 
demic disorders has been associated with certain variations iu 
the electric state of the atmosphere; but while it is quite 
passible that some such conditions may be more favourable 
than others to the spread of disease, the narrow limits within 
which malaria is often confined, and the isolated cases of pe- 
riodic fever which so often occur, render it in the highest 
degree improbable, that any general electric disturbance can 
be tho cause, " Malaria" too, as I have shown, prevails un- 
der the most varied and opposite conditions of the atmos- 
phere, from the extreme of moisture, to the extreme of dry- 
ness ; and under very dissimilar terrestrial conditions. It is 
common in countries where electrical disturbances are frequent 
and violent; and in others where, as in Peru, thunder and 
lightning are unknown. t 

As might be expected, many examinations have been made 
of the gases evolved in marshy spots, in the expectation that 

( 0/ Koy-d C'uniiuisiiuB an Sanitafy state uf Army in India, i. 306. 
t Kosmoa, i. 336. 



the cause of malaria would be found in them. After mud 
patient investigation, it ia generally admitted that these 
gases conaiat chiefly of carbonic acid, with carburetted, plios- 
phuretted, and sulphuretted hydrogen. None of these, 
either individually or in combination, wiU produce anything 
resembling malarious disease ; even when inhaled in a much 
more concentrated form than that in which they exist in the 
atmosphere of the most deadly marah. In fact, as Dr.J 
Aitken observes, "No poisonoua principle has yet been chem-Ml 
ically demonstrated in the air of malarious regions."* 

Travellers have often perceived strong evidence of the 
presence of sulphuretted hydrogen in unhealthy localities, and 
Professor Daniell and others have attempted to connect this 
with the development of intermittent and remittent fevers,/ 
but those diseases are just as intense in other places, whero'l 
no trace of the gas can be perceived. 

In some parts of the Punjab, and elsewhere in India, if the 
water taken from any well be allowed to stand even for a 
day, it emits a very oflensive odour of sulphuretted hydrogen^ 
yet neither the inhalation of the effluvium, nor drinking t 
water, is found to produce malarious fever. 

Livingstone observes, of tho Zambesi ; " The flood wate 
ran into a marsh soma miles above the mountain, and h 
as black as ink ; and when it returned again to the riven 
emitted so strong an effluvium of sulphuretted hydrogen, I 
that one could not forget for an instant that the air wagl 
most offensive. The natives said this stench did not produca,* 
disease. We spent one night in it, and suffered no ill effects, F 
though we fully expected an attack of fever. Next morning 1 
every particle of white paint, on both ships, was so deeply 1 
blackened, that it could not be cleaned by scrubbing with I 
soap and water. Tho brass was all turned to a bronze colour,, 
and even the iron and ropes had taken a new tint. This is 
an additional proof that malaria and offensive effluvia are nob .1 
always companions."t 

In many countries sulphureous springs are resorted to for J 

• Science and FrxcUee of Medicine, 6tii edit., i. 604. 
t SitcMim to Ike Zaimbeai, uviii, 575. 
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tlie cure of vsrioua diaordcrs, but malarious disease is cer- 
tainly not a common result of tht; use of the waters, or of a 
residence in their neighbourhood. 

Several observers have, at diflerent timea, endeavoured to 
connect the origin of malaria with the presence of germs of 
organic matter. 

In IH6(3, Dr. Saliaburj', of Cleveland, Ohio, announced his 
discovery of the cause of raalarioua fevers, in the spores of 
Gemiasma, a form of algoid vegetation resembling the Pal- 
melite. This writer reported that he had found these vegeta- 
tions abundant in marshes, and on the surface of newly exca- 
vated earth, in marshy places, where the residents were subject 
to intermittent fever ; he also found them in the sputa and 
urine of patients suffering from that disease. The spores of 
other forms of vegetation were also frequently found in the 
urine of ague patients, but these the doctor considered to be 
" the consequence, and not the cause, of the pathologic state." 
This writer further stated, that on visiting the spots at which 
these growths were most abundant, he experienced "a 
dry, feverish, constricted feeling, in the mouth, fauces, and 
throat. This feeling increased, till the fauces and throat be- 
came unpleasantly parched and feverish," The same sensation 
" extended to the bronchial and pulmonary surfaces," There 
was "a constant desire to swallow, hawk, and spit." These 
symptoms lasted for about two hours after leaving the marsh, 
and were considered by Dr. Salisbury, to be caused by the 
inhalation of the " malarial matters ;" they were felt on many 
diflerent occasions by the doctor, as well as by several 
friends who accompanied him. 

Dr. SaUsbury found, too, that "cryptogamic spores are 
mainly elevated above the surface of the ground, during the 
night ;" that " they rise, and are suspended, in the cold 
damp exhalations from the soil, after the sun has set, and 
that they fall again to the earth, soon after the sun rises ;" 
— that they rise from 35 to 100 feet from the surface ;— that 
B the summit plane of cool night exhalations, these 
do not rise, and intermittents do not extend :" — also 
that "the day air of malarial districts, is quite free from 
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theae palmuUoicI spores, and from causes that produce intew 
mittents.*" 

Dr. Salisbury next removed some boxes of earth, contaiaj 
ing palmellojd plants, to a distance of five miles from the mala^ 
rioua district, and placed them on the window-sill of a room, 
in which two young men slept ; the window being- left open. 
Within fourteen days, both young men were attacked by 
intermittent tever.t It is not said, however, that these men 
had not visited the neighbouring' malarious l()caUtie8; nor ia 
it clear, that the damp, chi!!, night air, entering through t 
open window, may not have caused the ague. 

There are several objections to this theory of Dr. Salisbury's A 
the most obvious being: — 

That exhalations from the soil are most active by day. 
At night condensation takes place, and the tendency of the 
chilled air, with the moisture and all matters suspended h 
is to descend towards the surface of the earth. 

Again, though Dr. Salisbury and his friends repeatedlw 
experienced the sensation of irritation of the throat and bron-^ 
chi, caused by inhalation of the spores, which were even de« 
tected in the sputa, they were not attacked with intermitteiU 
fever. 

Further, although the peculiar symptoms, produced 1 
the inhalation of the spores, were experienced by so mi 
people during the day. Dr. Salisbury says the day air of i 
larious places is free "froiti causes that produce interm 
tents." 

Still further, as a moist atmosphere is essential to ( 
existence of these vegetations, it is impossible that tbey can 
live in hot, dry, and parched countries, amid barren rock» 
and sandy deserts where malaria, nevertheless, is very j 
valent. 

A later work of Dr. Salisbnry'st throws no furth^ ^gU 
upon this subject. In it, he ascribes the or^in of othi 
forms of fever to the invasion of the body by vegetable c 

* AmerkanJaamalof^edieol Science, J ia, 1S6R. 
t Microscopic Eiiamwitionis of the Btood and Ycactalions found in, Foriolo,] 
Vaccinia, and Tuyihoiti Fever. Mew York, 1868, 
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■'ganiains, and observes : " Tho tendency to perioHicity in all 
febrile diseases, probably marks the periods of the succeBsive 
cropa of vegetation," But the doctor doea not say what 
becomes of these sncceasive crops. 

We can understand, that if Gemiasma, Biolysis TyphoideSj 
or any similar vegetation, be the cause of a contagious fever, 
the spores, on becoming ripe, may make their escape from the 
surfaces of the body; for we know that the surrounding at- 
mosphere becomes contaminated, and that persons exposed to 
it are liable to be attacked by the same disease ; the clothes, 
too, of the patient become infected. But if malai-ious fevers 
be caused by similar organisms, what becomes of the spores 
produced during a case of ague ? They must leave the pa- 
tient, or he could not recover ; — they do not infect the at- 
mosphere, or the clothes of the patient, or the disease would 
spread through them; — they do not establish themaelvea 
upon the bodies of the attendants, or they would be attacked 
by a similar disease. 

If, after reproducing itself to snch a marvellous extent 
within the body, the whole mass of vegetation, — plant and 
germ, — parent and offspring, — suddenly ceases to exist, what 
puts an end to its life ? and what becomes of the debris ? 

Again, if, after passing through the human body, these 
vegetations be incapable of reproducing themsolvea, they 
must necessarily exist independently, in the atmosphere 
of every malarious locality ; they must therefore, in hot 
climates, thrive ia marshes and a warn pa, in parched, 
sandy deserts, and upon barren rocks; they must 
flourish and be in their fullest vigor when the air, as well 
as the earth, is perfectly dry and parched, and all perceptible 
vegetation is burnt up, and also when both the soil and the 
atmosphere are saturated with moisture, and drenched and 
scoured by the tropical rains; the winds blowing do^vn from 
snow-clad mouutaius, too, must be loaded with these spores, 
as they often bring malaria in their train. And yet, in tem- 
perate chmatea, the same vegetations must bo confined to the 
vicinity of marshes. 

To investigate the cause of infectious disorders, or to consider 
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the applicability of the '' germ theory" in their case, is beyond 
the scope of this work ; but it may with safety be assumed, 
that whatever the origin of those diseases, in which a poi- 
son exists, capable of reproducing itself and of being com- 
municated from man to man, it is impossible that malarious 
fevers, which are not infectious, can arise from the same 
cause. 

If to all this be added, the absence of any confirmation of 
Dr. Salisbur/s discoveries ; it must, I think, be admitted, 
that malaria is not composed of vegetable spores, nor of any 
living organisms. 



CHAPTER VIII. 

THE SO-CALLED PALUDAL CACHEXIA, IS IT CAUSED BY A 
SPECIFH; POISOK P 
UaJuria eometlmee said to produce a, "paludal oacticiia," accoinpamed, or not, 
hj malarioua tevat — A genoniUr cnfeehlad state of health not nncommon 
In damp marshy localities, especialij in hot climates — Effects of comhjned 
heat and moistnre on «1iite rocei — Also of repeated attaeka of malarious fever 
— ^Jec^aionally aggravated by tendency to acany — Cachexia, eometimaa 
met with in nativea of hot climatea, due to repeated attacks of ibver — Often 
aggravated by want of proper food — Malaria may prevail eitenaively with- 
ont causing cachexia, except as a conaeqaence of attacks of feveT-Caae in 
point — Actdon of quinine, in malarioua fevers and paludal oaoheria, con- 
sidered a proof of their origin in aspeoifio poison — Ko foundation for tbie — 
Quiuine a most beneScial remedy in many affections unconnected with 
malaria— Not a certain cure for malarious fevei^Other remedies for 
"the same disease not considered to hare any specific action — Quinine Dot 
a certain protection agaiast malaria. 

It is sometimeB said that ''malaria," even without producing 
fever, causes a peculiar cachexia, characterised by a general 
derangement of nearly all the organs of the body ; and a 
very large proportion of the disordered health, so couuuon in. 
hot climates, is ascl-ibed to thia cause. 

That a generally enfeebled state of health should prevail 
amongst residents in swampy localities, especially in the 
tropics, is not surprising; apart even from the debilitating 
effect of repeated attacks of malarious fever, from which it is 
very certain that few residents in such situations escape. But 
that any poison beyond heat, moisture, and the effects of 
repeated fevers, exists in such places, there is no evidence to 
show. Certainly, nothing more than these is necessary to 
produce the cachexia. 

The effect, upon the white races, of combined heat and 
moisture is to produce anasmia, to relax and enervate the 
whole system, to destroy the tone of stomach and bowels, 
and to cause a constant tendency to diarrhcea, dysentery, 
and passive visceral engorgements. 

When to thia is added the debilitating effect of frequent 
attacks of fever, it is not necessary to look much further for 
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the C8US0 of " paludal ciichoxiii" (if very intense form ; 
without considering the tendt-ncy to scurvy, which aometimai 
exists in the tropica^ from difficulty in obtaining good nutii4 
tiona food. 

It is often found in tropical countries, both in the hilla and 
in the plains, that during the rainy season, diarrh(£a ia apt 
to be incontrollable and wounds to become unhealthy ; no 
reason for which can be assigned, but the excess of moisture 
in the atmosphere. This condition disappears as soon as 
drier weather sets ia, though malaria often then becomes 
moat intense. 

The cachexia which is frequently seen in the people of 
hot chmates, is almost invariably the effect of repeated fevers, 
and ia often aggravated by the want of proper food. I have 
never met with a case of this form of disease in a native of 
India, who had not suffered from frequent attacks of malarious 



The cause of malarious disease may certainly be prevalent, 
without any one being affected with " paludal cachexia," 
except those in whom it has been induced by severe attacks 
of fever. 

I have observed this in several places, in which malaii- 
ous diseases prevailed very extensively for several months 
of every year. In the Goordaspore district of the Pun- 
jab, these disorders are very prevalent in autumn; so 
much so, that the government workshops at Madhopore are 
closed during the month of September, owing to the sick- 
ness amongst the workpeople; yet, there is no cachexia visi- 
ble except in those who have suffered severely from fever. 
Those who escape this disease are evidently unaffected by 
any speciBc "paludal poison." The populaiion it maybe 
observed is prosperous and well fed. 

The action of quina, in cases of malarious fever and palu- 
dal cachexia, is sometimes spoken of as a proof of the origin 
of those diseases in a specific poison ; and we frequently hear 
it said, that a complaint must have been caused by malaria, 
3 it yielded to quinine. For this assumption however there 
is no foundation. 



65 



This is not the place to enter into the subject of specific 
remedies ; but, although quinine is certainly beneficial in ma- 
larious fevera, more bo, in fact, than any other drug with 
which we are acquaioted ; it is equally beneficial in a namber 
of aifections, which are not in any way connected with ma- 
laria; it is not a certain cure for either intermittent or re- 
mittent fevers; and vast numbers of cases of those diaeasea 
are, in all malarious countries, cured without it. Again, the 
long list of antiperiodic remedies, which are not supposed to 
have any specific action, testifies to the efficacy of other med- 
icines in these diseases. 

Of the hundreds of thousands who every year suffer from 
malarious diseases, in tropical regions, a small proportion 
only is treated by quinine, and yet very great numbers 
recover. 

Fm-ther, if malaria were a specific poison, and quinine were 
the specific remedy for that poison, there would be much less 
room than there is, to doubt the preventive effect of this 
medicine in malarious disease. 

My own experiments in connection with this subject have 
not been extensive ; but, I ha?e known people attacked by 
fever, who were in the constant habit of taking quinine ; and, 
on the occasion already alluded to, I did not take it while 
testing in my own person the properties of marsh naiasma, 
yet, I did not suSer from malarious disease. It is probable 
that, beyond its powerful tonic eSect, this alkaloid has no 
preventive influence unless combined with careful protec- 
tion from damp and chill. 

Livingstone observes : "For a number of months all our 
men except two, took quinine regularly every morning. The 
fever sometimes attacked the believers in quinine, while the 
unbelievers in its prophylactic power escaped. Whether we 
took it daily, or omitted it altogether for months, made no 
difference; the fever was impartial, and seized on us, on the 
days of quinine, as regularly and as severely, as when it re- 
mained undisturbed in the medicine chest."* 

The same writer however adds : " Although quinine was 
* Expedition fo the Zamba^, iii. 72. 
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not found to be a preventive, except possibly in the way of 
acting as a tonic, and rendering the system more able to re- 
sist the influence of malaria, it was found invaluable in the 
cure of the complaint/^* 

In the frequent naval expeditions, on the coast of Africa, 
quina is in general use as a prophylactic, yet fevers, often of 
great severity, constantly occur. 

The fact then, of cinchona being the most valuable remedy 
in malarious fever, does not prove the origin of that disease 
in a specific poison. 

• Exped/ition to the Zambesi, p. 78. 
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varied — Tho anmo caiiae must esist in every caae — Decijiug organic matter, 
in any appreciable qnantity, not always preaent— Kor when it ia so, does it 
produce malfljiona fever — No known gDological or physical condition of soil 
or site cominon to all malariooe localities— Nor any poieonona gas — Nor any 
peculiarity in the electric condition of the atmoaphere — T^or any apecics of 
organic germ— Thermal and other motporologieal conditions afford only 
opening for fnrther inyastigation — Sudden variatian of temperature to bs 
traced in all histories of epidemic malarioua disease — Also, in all doscrip- 
tiona of sites and circamstancea favorahle to development of malaria — Iso- 
lated cases of malarious fover may be thna accounteil for — Bslapsea of thia 
disease oanaed by chill— Twining* a obaervationa — Author's views — Effeotji 
□f cold — Ktfects of heat — Cironmstancee attending development of malaria 
point to ita identity with chill— Obaervationa of Sir J. B. Martin— Differenea 
between damp and dry cold— M, Brachet's atperiraanta— Effects of cold 
balhiug, in hot climatea^Njght air in hot conntries often humid and raw 
—Dr. Mouat'a observations — Remarks of Drs. Arnott and Lind. 

As it is clear, that what is called mftlaria may exist under 
the most varied aud opposite circnmstaucea as to place, sea- 
son, climatej geological formation, altitnde, cultivation, and 
the general features of a country ; it is also evident that the 
cause, whatever it be, must exiat under equally varied con- 
ditions. What, then, can be this all-pervading influence, 
which, invisible and proof against the penetrating researches 
of chemistry, can produce such effects upon the human race ? 
As we have already seen, the existence, in any appreciable 
quantity, of decaying organic matter, animal or vegetable, 
ia not common to all malarious localities ; nor, when present, 
does it produce " paludal" fevers. 

It has been shown, that no kaown geological or physical 
condition, of soil or site, is common to all such places. 

The diseases referred to prevail in the absence of any poi- 
Honous gas. 

The electric state of the atmosphere cannot be the same, 
under all the varioaa conditions in which malaria shows itself. 
It is certain, too, that no species of germ, yet discovered, can 
produce remittent or intermittent fevers. 

t2 



G8 



None of tliese, then, can be the cause of malarious disea 
Haying thus determined what malaria is not, let us endi 
vour to decide what it is. 

Thermal and other meteorological conditions afford i 
only opening left for further investigation. At first sighl^ I 
these may appear to have little influence in the development J 
of a cause of disease, which is found at all seasons and in al- 
moat every climate ; but, if we look closely into the matter, 
one condition may be found whenever and wherever what 
is called malaria prevails ; viz, the rapid abstraction of a n i m al , 
heat. 

Sndden change of temperature, from heat to cold, is men-f 
tioned in the history of nearly every epidemic of malarioas.J 
disease ; and may be distinctly traced through all descrip- 1 
tious of the sites and circumstances favourable to the develop- ■ 
m.ent of " marsh poison :" while those isolated cases of the I 
disorders referred to, which writers have found so difficult to 1 
account for, are, in most instances, clearly connected withex-"- 
posure to vicissitudes such as those alluded to. It is, i 
over, almost universally allowed, that Telapses of malari 
fever are produced hy exposure to chill. 

Many writers have observed, that great and sudden c 
of temperature, especially from heat to cold, is closely con- 
nected with the appearance of "paludal disease"; in fact, ife.J 
eeems almost impossible that anyone, who has lived in 
malarious country, should not have felt this. 

An old Indian oflScer once observed to me, when we wer9vl 
talking over the sickness in the regiment ; " They say it ig.^ 
caused by dead leaves, and vegetation, and malaria; but I ,| 
know that hot days and cold nights always bring fever." 

Twining remarks : " Malaria has been generally acknow- 
ledged the efficient cause of intermittent fever; but it is 
abundantly evident to every medical man in Bengal, the very 
first year he witnesses the results of the change of season and 
temperature, between the 20th October, and 1st December, 
that interniittents are intimately connected with the diurn^ 
changes of temperature, which take place at the commenoe^ 
ment of the cold season."* 

' On the more ImpMiml Dtsmm of Bonsai, EBB, 667, 
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Like most people, I began with a fii-m bolief in " malariii ;" 
doubt, liowerer, followed upon a more intimate acquaintance 
witt its supposed effects. At last, some years of careful ob- 
servation, wliile serving in different parts of India, in locali- 
ties differing greatly in physical aspect and in nlimate, con- 
vinced me not only, that malaria, aa a specific poison, does not 
exist ; but, iJiat the cause of the diseases attributtd to it is chill, 
or, in other words, the suddett abatraetion of animal heat. I found 
moreover, that the extreme susceptibility to cold, which i» 
caused by long continued exposure to great heat, intensifies 
the predisposition to the diseases referred to, thus causing 
their greater prevalence in hot climates; and that a fur- 
ther effect of great heat upon the system, more especially 
in the white races, is, by lowering the vital powers, to render 
the type of disease more grave. Thus it arises, that, in cool 
climates, the powerfully chilhng influence of damp ia necessary 
to the development of malaria. In such climates, conse- 
quently, malarious fevers are rarely found in any but humid 
and marshy spots ; and they generally occur in autumn, that 
being the period of transition from greatest heat to greatest 
cold and, also, the time when the difference is most marked 
between daily and nightly temperature. 

In hot climates, owing to the predisposing influence juat 
alluded to, a very alight fall of temperature is sufficient to 
produce chill, and a correspondingly slight cause to give rise 
to malarious fever ; so that the influence of damp may not 
be necessary. The severity of the disease, thus induced, is 
generally in proportion to the degree of heat, previously 
endured, and the duration of exposure to it. That prolonged 
eiposure to great heat is the most powerful predisposing 
cause of malarious disease is shown, on the one hand, by the 
certainty with which such disease increases in frequency and 
mahgnity with the heat of the climate, the duration of th© 
hot season, and the degree of exposure to calorific influences ; 
and, on the other hand, by the marked diminution both in 
the prevalence and the intensity of malaria, so far as white- 
men are concerned, in cool seasons, in temperate climates, at 
great altitudes, or under any condition, which tends to reduce 



the average temperature ; and even, where the effects of ha 
are lessened by good and sufficient shelter. 

Again, the immediate appearance of malaria with the i 
fallof temperature, after the greatest heat, at whatever pe- 
riod of the jear this may take place; its extraordinary pre- 
valence whenever the change from the hot to the cold season 
is sudden j its preference for localities in which the variations 
of temperature are greatest ; its intensity at night, when the 
temperature is lowest ; and ita energy when assisted by the 
well-known beat-abstracting power of damp; all show that 
cbill ia the great exciting cause of the various diseases attri- 
buted to malarions influence. This, too, is confirmed by tha 
facts, that all precautions, which have been found serviceable 
against the evil influence of malaria, are calculated to main- 
tain the- ordinary temperature of the body; and, that the con- 
ditiona known to favour ita attacks upon the system are those, 
■which tend to the suaden abstraction of animal heat. 

Sir J. R, Martin observes : " Damp cold must tend to 
produce in individuals, whose power of developing heat is 
rather feeble, the series of actions which constitute the ac- 
cession of intermittent fever ; especially if they are exposed 
to that action during sleep."* If this be the case, what elae 
is necessary to constitute malaria? That it is so, may dailj 
be seen in the, so-called, relapses of malarious fevers. 

Damp cold is only more frequently connected with malaria, 
than cold which is dry, because of its greater power for the 
rapid and complete abstraction of animal heat ; for which, 
the capacity of the vapour of water ia equal to 16,000 timea 
that of dry air.t 

Exposure to cold, however, ia not only capable of causing 
relapses of malarious fever, but also of producing the disease 
in its primary form. 

I know a gentleman, who was attacked with intermittent 
fever, for the first time, in a very healthy part of North 
Dfvon, from sleeping on a cold, damp floor in a crowded 
hotel, while nursing a brother, who was very ill from another 
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bourhood, and no one else wa3 attacked. 
Laa, aeveral times since, suffered from i 
same complaint, after exposure to cold or wet. 

M. Brachet, of Lyons, tried a series of experiments npon 
himself, which are alluded to by Sir T. Watson in hia lecture 
on malarious fevers. This geutleman bathed, at midnight, 
for seven successive nights, in the river Saone. On the first 
occasion he remained a quarter of an hour in the water; on 
the second half an hour; tili at last he was able to stay 
in the water an hour. After each bath he went to a warm 
bed ; soon after which be experienced a sensation of heat ; 
profuse sweating followed, during which he fell asleep. " In 
this way," says M. Brachet, " I took seven hatha, and then 
discontinued them, aatiafied with the experiment. But what 
was my surprise to find on the following nights, between 
twelve and one o'clock, that my body, having contracted the 
habit of cold bathing, retained the influence and impression 
of it ; and went through all the phenomena of a true paroxysm 
of ague. As the evil was slight, since during the day I felfc 
nothing ; the appetite being good, and all the functions going 
on properly, I allowed this artificial fever to continue, and I 
had six attacks in succession. The seventh night after the 
discontinuance of the cold baths, I was called to an accouch- 
ment at the Croix Bonase, about midnight. The rapidity 
with which I ascended the hill made me hot, and when 
I arrived, I kept near a good fire in a very hot room. The 
attack did not come on, and has never since returned." " If 
I am not mistaken," adds M. Brachet, " thia experiment is 
sufficient to eatabhah the fact that the point of departure ia 
not always internal ; since seven immersions in a cold bath, 
made at the same hour, have caused, one may say, artificially 
a true intermittent fever."* 

A cold bath is, in hot climates, often followed by much 
more aerious attacks than that of M. Brachet. 

Staff Surgeon Gore mentions bathing in the sun as a fre- 
quent cause of the fevers of the west coast of Africajf and, iik- 1 

• ObHsruttiioiw et Bscherches Bur lea Fiivivs Intermittentes, p. 370. 
t Army ISsHail Report, 186?. 
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other countrioa, malarious disease has been ascribed to the 
same cause. 

The injurioua effect of prolonged cold bathing, in a tro- 
pical chmate, is the same, whether it be in the sun or in the 
shade, and is owing to the rapid chilling of bodies whose 
heat-generating power is low." 

It may possibly be objected, that those who have been at- 
tacked by fever after bathing must, necessarily, have been 
exposed to malaria on the banks of a river or lake or on the 
sea-beach. But this is not the case, for I have known mala- 
larioua fever brought on, in India, by a prolonged stay in a 
cold bath. In one officer, an attack ao induced, in a healthy 
locality and in the dry, hot season, was particularly obstinate 
and severe. 

Malaria is, everywhere, most active by night. It is posEdble- 
however that some, who would not be much sorpriaed to hear 
the agues of Lincolnshire attributed to the dampness and chil- 
liness of the night air, may wonder to find matarioos fevers 
attributed to the same cause in a tropical climate. Yet, Dr. 
Mouat, of the I3th Light Dragoons, quoted by Sir J. R. Mar- 
tin, mentions, that while serving in the Madras Presidency, 
out of 3394 cases of disease {of all kinds) treated in the regi- 
mental hospital, 1372 soldiers attributed their iUneas to cold, 
while only 62 ascribed their disorders to exposure to the snn.f 

It is difficult for anyone, who has not visited tropical re- 
gions, to form an idea of the bitter, penetrating sensation of 
cold often experienced, at night, after a day of intense heat. 

Dr. Amott, of the lat Bombay FusiUers, quoted by Sir J. 
B. Martin, says : " The first night the regiment spent ia 
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1. ArmBJid mentiona, that one day white encitmped in the Tillejof Cheli^ 
le by tbe airocco and the heat, he was tempted to baiho in a neighbgut- 
ing Btreamj staying lathe nat^r till ho began to feel chilly and to shiier. On 
lekiing the water M. Armand found that the ann, which had preriouEly (corolidd 
him, did not warm him : nn attack of remittent fever immadiately follawnd. 

The game writer obserres, that, though there waa no marsh near, Kvoral cuet 
of feier occnrred Bmongat the troopa, eame of tliem being of maUgnaat tTpS. 
On qneatioDing the men, it wai found that they had all baea wet the preTionB 
day ; Bome from fishing in the Chelif, others from bathing in a stream. 
L'Algerie Meiicalo, iii, 93. 

t InjluEnee of Tropkal aimaiet, ^c, p. 89. Ed. 1S61. 
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Scinde, was upon the open bunder (wharf). Most of the men 
and officers marched about all night, to keep themaelvoa warmj 
being without tents, bedding, or shelter, they felt the cold 
severely; and six of the deaths in the regiment during the 
following twelve months, wore traced to that night ; and for 
some years after, it wag spoken of, in the regiment, as the 
cause of its subsequent bad health."* 

Lind observes : " The first proof of an unhealthy countiy, 
is a sudden, and great alteration in the air at sunset, from 
intolerable heat, to chilling cold. This is perceived as soon 
as the sun is set, and for the most part is accompanied with 
a very heavy dew. It shows an unhealthy, swampy soil, the 
nature of which is such, that no sooner the sim-beama are 
withdrawn, than the vapours emitted from it, render the air 
raw, damp, and chilling, in the moat sultry climates ; so that 
even under the equator, in some unhealthy places, the night 
air is cold, to an European constitution." t 
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JVom the earliest times, the prevalence of malaria in autunm I 
has been a matter of observation ; ao much ao, in fact, that 
its existence at other seasons has been almost ignored. Mo- 
dern writers generally attribnte this antumnal prevalence of 
malaria to vegetable decay; but, even more striking pecu- 
liarities of this season, than the fall of the leaf, are the great 
changes of temperature, and the nightly cold, rendered the 
more trying from its succeeding rapidly to the continued 
heat of summer. 

Most of the ancient writers ascribe the evil influence of 
the autumnal season to climatic causes. Celsus dwells particu- 
larly upon the effect of previous heat, in preparing the body 
for the invasion of disease.* 

The facts, that malaria ia not in all countries most preva- 
lent in autumn, but, that it is so invariably at the period of 
transition from the hot to the cool season, and always more 
so in proportion to the suddenness of the change, prove that 
the prevalence of malaria, at the fall of the year, ia due to 
the climatic vicissitudes which occur at that time; and not 

* "Qnofit, ut autumnua plurimuB opprimat. N'am fare mereduniBt«uiporibtu 
caloc; noctumie atquc matutlniij, eimulque etiam veaperticis, frigna eet. Corpoi 
ergo, ot testate et enbinde meridianis calorihas relaiatum, snbitofrigore e 
tnr. >ed, at eo tempore id niaiime lit, gio, qaandocnaque evenit, Doiiam wt 



to the development of any poison from the decaying vegeta- 
tion which then aboimda. 

Sir J, McGrigor observes : " In every part of the world, 
with change of season, some diseaaea pretty constantly make 
their appearance ; but in no part is this so obaervabis, as in 
the countries under the tropics. In the West India islands, 
as well as on the shores of India, I have repeatedly and uni- 
formly observed, the sick Hat of a European corps more than 
doubled, by the third week after the setting in of the mon- 
soon,"* This monsoon, it may be observed, seta in da- 
ring May or June, according to the latitude. 

In Equatorial regions, where the climate is almost uni- 
formly hot, and where, as Humboldt says, it only grows cold 
after storms of rain, the setting in of the monsoon, or rainy 
season, (" I'hivemage" as it is termed by Becquerel,)t is the 
period at which the change from heat to cold ia most marked j 
and it is always the season, as I have already mentioned, afr 
which remittent and intermittent fevers are most prevalent. 

At a greater distance from the equator, where a distinct 
cold season occura, though it may scarcely deserve the name 
of winter, the autumnal becomes the malarious season. 

At any time, however, in which, after a long period of , 
great heat, a sudden change to cold takes place, malaria ap- 
pears ; and especially, is this the case, if the cold be combined 
with moisture. 

Livingstone observes, that in Central Africa, in lat. 12°. S., 
fever was very prevalent in July, (corresponding with our Janu- 
ary,) when the country was drying after the inundation, that 
the thermometer, early in the morning, ranged from 42*^ to 
52°, and at noon, from 94° to 96° in the shade, and that when- 
ever the people of a village were enquired for, the reply 
was: "They are recovering." He adds ; "The sensation of 
cold after the heat of the day was very keen. The Balonda, 
at this season, never leave their fires till 9 or JO in the mom- 
ing."{ Here, the evaporation from the damp soil, in an in- 

• Medical Sketches o/ Army in Egypt, p. 80. 

+ Dea aiimati, &e., p. 134. 

: Travels in BouOiem Africa, p. 480, 486. 
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land climate, at an altitude of 4000 feet above the S' 
duced a very great degree of cold at night and a consequent 
aniversal prevalence of fever, in the dry season ; while in the 
aame latitudes, in the low and humid regions of the coaatj 
where auch a fall of temperature never takes place, fever, as 
already mentioned, is most prevalent during the rain; 

The influence of a sudden change to cold, from great and. 
continued heat, was well shown in the circumstances attend- 
ing the outbreak of malarious fever, in Northern India, 
last autumn. This fever appears to have prevailed moat 
extensively in the Punjab, where also the chmatic peca- 
liarities, alluded to, were moat marked ; it waa most severe- 
ly felt, as autumnal fevers always are, in damp and low- 
lying districts, but other and healthier localities did not 
escape. The hot season had been unusually severe and 
protracted, the natives saying they had never felt such heat; 
and the rains, at the uanal season, were so scanty, that scarcity 
arose amounting in some districts to famine. At a very un- 
usual period heavy rain fell ; and, owing to the lateness 
of the season at which this occurred, the sun was not 
sufficiently powerful to thoroughly dry and warm the earth ; 
in consequence of this, there ensued a very damp and chilly 
autumn and a very severe cold season. In fact, the peculiar 
characteristica of autumn were exaggerated to an intense 
degree, and were attended by such a prevalence of malarious 
fever as had not occun-ed for many years ; which, being gene- 
ral over a very great extent of country, could not well have 
been owing to any but chmatic causes. 

So intense was the cold in the Punjab, at the time when 
people were dying in numbers from this fever, that the ther- 
mometer, at night, loll several degrees below freezing point. 

In one small town, of 8000 inhabitants, there were 70W 
deaths from fever and nearly the whole population was attack- 
ed. In the moist and highly cultivated, but generally healthy, 
Kangra valley, the sickness was so great, that, as the natives 
expressed it, " all those who were well were employed in 
drawing water for the sick." The tea-planters were unable 
to procure labour, and the native cultivators could scarcely 
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till their land. It ia officially stated, that thia fever " natn- 
bered tens of thousands as its victims."* 

All the circumatancea, attending thia epidemic of fever, 
point to climatic influence as the cause- The poorer claaaes 
suffered more, than the richer and better clad. The rural 
population were attacked more generally, than the people of 
the large towns; and natives of India more than Europeans. 
The latter, owing to the superiority of their clothing and houses, 
their habits of life, and their adaptation to a cool climate, 
being more capable of resisting the effects of chill and damp, 
seldom sufTer so much, as the people of the country, from 
cold- weather fevers. 

In India, and other tropical cHmatea, it seems that any irre- 
gularity in the usual course of the seasons ia productive of ma- 
laria. If the hot Boaaon be protracted, or if the cold season be 
more severe than usual, malarious fevers are prevalent; but, 
when both are greatly exaggerated, these diseases become 
epidemic. 

lu the years 1809, 1810 and 1811, an outbreak of malarious 
fever occurred in Coimbatore, Madura, Dindigul, and Tinne- 
velly, which carried off over 106,000 people. A medical com- 
mittee was appointed to enquire into the origin of the epi- 
demic; and from the report of this committee it appears, that 
the years 1804, 1805 and 1807 were very dry and hot, and the 
years 1808 and 1809 were very wet, with cold winds. To these 
variations of climate the natives ascribed the sickness. " Feb- 
ruary, March, and April" tho Report states "were the worst 
months, when the heat by day was very great and the ground 
atill damp. Aa tho seaaon became hotter, the fever was more 
apt to put on a remittent form, than at an earlier period, when, 
the rains were falling and the atmosphere was comparatively 
cool." In other worda, when the daya were very hot and the 
nights were raw and humid the fever was more severe, than 
when the climate waa cooler and more equable. 

On thia, aa on other similar occaaiona, there waa alao great 
mortality amongst the cattle. 

In hot climates, places noted for great and auddcn varia- 
• Pmyoi Jail Report, 1869. 
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tions of temperature are often higbly malarioue, although 
free from swamp. Thns the large military station of 
Kamptee, which enjoya the evil reputation of being the hot- 
test place in India; ia also one of the most un-healthy. 
Tet, the site of the station is remarkably free from all Buppoa- 
ed sources of malaria, and so is the neighbourhood, 
gronnd is undulating, elevated, and open. There is no 
marsh. The banks of the small river Kunnan, which runs 
past the station, ore either perfectly bare of trees and vegeta- 
tion, or are cultivated with the dry grain crops of the country. 
The bed of the river ia rocky and sandy. The jungles, which, 
have been accused of causing the malaria, are at a distance 
cf 15 to 20 miles from the station; and, during a great part 
of the year, the wind blows from the opposite direction. Tha 
eoil ia the black volcanic earth of that part of the country, con- 
aiating chiefly of docompoaed trap ; it absorbs heat greedily, 
radiates it rapidly, and is very retentive of moisture. 

The chmate is remarkable for extremes of tomperature. 
There are heavy dews ; and, in the cold season, hoar frost is 
formed. The thermometer, during this period, ranges from 
36° to 1 10° F. in the shade, out of doora ; and in the hot sea- 
son, m a good house, shut v,p, it varies from 9ti° to 104° 
F. The temperature of the barracks ia, of course, much 
higher. In the open air the thermometer rises to 140°. 
The cold months are the most unhealthy, " and fevers and 
bowel complaints are not only more numerous, but also more 
severe, and generally more fatal, during this season of the 
year ;" fevera are however prevalent towards the end of the 
hot weather, (in May and Jime,} and throughout the rainy 
and autumnal periods.* 

During 10 years, the average sickness amongst the white 
troops at Kamptee, (including a small force on the rocky hill 
Seetabuldee, near Nagpore,) was, 241"194 per cent; and a- 
moDgst the native troops, 62'387 per cent; chiefly from 
fevers, dysentery, and hepatitis. 

During the same period, the sickness in the Moulmt 

command, amid the swampy forests of Burmah, was, amongst 

• Modras Topo^roiiAical fieports, 1841. 
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the white troops, 143"483 per centj and amongst the aepoys, 
67'416 per cent.* 

In 1865, the cases of paroxysmal fevers alone, amongst the 
white soldiers at Kamptee, equalled half their strength-t In 
1866, also, the same proportion of white troops, at this station. 
Buffered from these disorders ; while in Burmah, though, 
owing to cxcesaiYe heat, the sickness was greater than usual, 
less than 28 per cent of the garrison was attacked by this 
form of disease.J In 1867, there wore at Kamptee 846 cases 
of intermittent and remittent fever, in a stiength of 1060 
Europeans ; the proportion of the same complaints in Bur- 
mah being under 20 per cent.| 

Therefore, even swampy forests and river banks, like 
those of Burmah, may be less productive of malarious disease, 
than a dry, open cantonment, free from marahoa and 15 to 
20 miles distant from the nearest jungle, where the heat 
is very great, and the variation of temperature extreme. It 
will also be observed, that the most sickly season, at this un- 
healthy station, is that in which the climatic changes are 
greatest, and chill is most certain to result from exposure 
to night air. This being the case, it is not surprising to find, 
from an official report, that " sentry duty in the night, from 
the exposure to the influence of malaria, is no doubt tho prin- 
cipal cause of fever at Kamptee,"]| 

Further, the prevalence of fevers at Jacobabad and other 
places, already referred to, shows that intense malaria coexists 
with extremes of heat and cold even in the absence of marshes, 
vegetation, or any supposed sources of poison. On the other 
hand, it is especially worthy of notice, that places, which are 
found to be remarkably free from paludal fever, though pre- 
senting all other characteristics of the most malarious local- 
ities in the same latitudes, are remarkable for the mildness 
and equability of their chmate; and differ in this respect 
only from the most unhealthy regions. 
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■ Had/rat Topograhpical Reports, 1844. 

t Army Medical lUpnrt, 1865. 

j Ibid. 1806. § Odd. 1867. 
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Ireland, Singapore, and the valley of the Amazon, ha 
been already alluded to by me ; they are each mentioned by 
other writers, aa remarkable exceptions to the general pre- 
sence of malaria in swampy districts. Occurring, as th( 
stances do, ao far apart and in such different climates, ao-% 
great similarity ia likely to be met with in soil, water, or v 
tation; nor does it exist. In one respect, however, these 
places are alike ; each ia remarkable for the great equability 
of its cbmate. And in no important point, bnt this, do any 
of these healthy districts diifer from others in which malaria 
abounds. 

The climate of Ireland is remarkable for its moiatore and 
equability, — for the extreme mildneas of the winter, and tfaa 
low temperature and clouded sky of summer. Owing chiefly 
to the proximity of the giilf stream, these characteristics are 
most marked in the west ; where the raiufall is greater, and 
the climate milder, than towards the east coast. Dr. Lloyd, 
quoted by Professor Tyndall, says, that the mean yearly tem- 
perature of the west ia 2° higher than that of the east coast, ia 
the same latitude, and at the same elevation.* Yet, even 
the eastern districts, the mildness of the climate is very i 
markable. Humboldt observes : "In the north-eastof Ireland, 
lat. 54^ 56. lying under the same parallel as Konigsberg, 
tbe myrtle blooms as luxuriantly as in Portugal, The mean 
temperature of the month of August, which in Hungary riaea 
to 70'^ F,, scarcely reaches 61° F. at Dublin, on the earns' j 
isothermal line of 49° P. The mean winter temperatnre,"j 
which falls to 28° F. at Pesth, ia 40° F. at Dublin; 3°. 8*1 
higher than that of Milan, Pavia, Padua, and the whole i 
Lombardy, where the mean annual temperature is 55° F."t 

Ireland, as every one knows, is famous for its extensive 
bogs and marshes, and ita rich pastures ; while vegetation ia 
DO more exempt from the universal law of death and decay, 
in that country, than it is elsewhere. Yet, as I have al- 
ready mentioned, malaria is very rarely met with and, when 
it does occur, it is generally on the east coast. In the west, 

• On Heat, vi, 171. t Kotmos, toI. iii. 3Sa, MI. 
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the " marali poison" is equally uncommon on bog and on graaa 
l&uds. 

Malaria has on some occasions, however, been prevalent 
in Ireland ; in 1829 — 30, especially, the hospitals were full 
of intermittent. The natnre and position of the bogs having 
nndergone no material change, why should there have been 
this explosion of malaria ? It seems that the year 1328 — 9 
was hotter than any of the five previous years, while the year 
1829 — 30 was colder than any of the twelve previous years.* 
Thus, a great degree of cold followed unusual heat. More- 
over, just before the period referred to, typhus had been 
epidemic throughoot Ireland, showing a generally low state 
of vitality amongst the poorer classes ; and this, also, may 
have bad some influence in causing the unusual prevalence 
of malarious fevers. 

Taking all the circumstances together, it seems tolerably 
certain, that in the climate, rather than in any peculiarity of 
the bog vegetation, is to be sought the great freedom of Ire- 
land from malaria. This, too, appears to be confirmed by 
the fact, that rotting flax, (to which no one thinks of assign- 
ing any antiseptic or antimalarious properties,) is in Ireland, 
at all events, perfectly harmless. 

The settlement of Singapore, hot and moist, surrounded 
by salt marshes, and a profiise tropical vegetation^ might be ■ 
expected to be a hot-bed of " paludal poison ;" but far from 
this being the case, it is, as I have already observed, noted 
for its exemption from malarious fevers. t The explanation 
of this is to be found in the extraordinary equability of the 
climate. We are told, that, " frsm the temperature being so 
uniform throughout the year, Europeans are remarkably 
exempt from the sudden and severe attacks of disease, ao 
common in Hindoatan ; but, owing to the absence of a cold 
season, the climate is not well adapted to men, who are much 
reduced in health and strength."! 

This shows that a chmate may be hot, moist, and the reverse 

• Glai»h«r, ThBrmometrieal Obiervations nf the Royal Society. 

'■of Baij, Coiamiiiitn a» Scmitary SiaU a/ Arni/ ia India, ii. 591 
t aid. ii. GOfi. 




S2 

of invigorating, and yet malaria be, under ordinary circmn-^ 
stances, almost entirely absent. In the year 1859, at Singa- 
pore, the highest mean monthly temperatnre was, in July, 
82° 5 F. and the lowest, in January and November, 80° F* 

A more equable climate, than this, could scarcely be foand; 
and in this lies the secret of the great freedom of the settla- 
ment from malarious diseases. This ia confirmed by the fact 
mentioned in the report just quoted, that "when an unusual fall 
of rain takes place, at the beginning or end of the year," or 
in other words, when the temperature is lowest, intermittent 
fever sometimes makes its appearance. Heavy rain even. 
here, as in all equatorial regions, produces a certain degree 
of cold. 

The swampy, forest-clad tract on the banks of the Ama- 
zon, (to which I have already referred as being singularly 
free from malaria,) is contrasted, by Humboldt, with the hot, 
humid, and unhealthy regions on the banks of the Orinoco 
and Magdalena; where the influence of the trade wind is not 
felt. That writer observes ; " In the corresponding part of the 
valley of the Amazon, at the same distance south of the 
equator, a strong wind always rises two hours after mid-day, 
blowing constantly against the stream; with this wind you 
may go up the Amazon under sail from Para to Tefe, 750 
leagues. At the foot of the Cordillera, this Atlantic breeze 
rises sometimes to a tempest. It is highly probable, that the 
great salubrity of the Amazon is owing to this constant 
breeze." t 

The tendency of this strong wind from the Atlantic, blow- 
ing with greatest force at the most sultry season and during 
the hottest hours of the day, is, I need scarcely say, to 
render the climate mild and equabla 

Bates mentions, that on the Amazon, "the dec 
temperature at night is never more than a pleasant cool- ' 
neas;" and says that " the water ia generally warmer than 
the air."J 



• Report of Royal Commistion on SonitaTV SttUt of Amy ii 
t XarratiUB of Travtl, tii. 814, 31S. 
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The brancli rivers are however unhealthy; owing to 
the direction of their course, the sea breeze is not felt ; their 
banks are in general higher and drier than those of the main 
stream ; and the air is hot, sultry, and stagnant by day, and 
chill and damp by night. 

On the Tapajos, Bates observes : " The mornings, for 
two hours after sunrise, were very cold; we were glad to 
wrap ourselves in blankets, on turning out of our hammocks, 
and walk about at a quick pace in the early sunshine. But in 
the afternoon the heat was sickening.^'* And he adds: "I 
began now to understand, why the branch rivers of the 
Amazons were so unhealthy ; whilst the main stream was 
pretty nearly free from diseases arising from malaria.^^f 

In another place, the same traveller says : '' Notwithstand- 
ing damp and mosquitos, I had capital health and enjoyed 
myself much at Fonte Boa ; swampy and weedy places being 
generally more healthy than dry ones, on the Amazons, pro- 
bably owing to the absence of great radiation of heat from 
the ground.^'J 

^ Naturalist on the Amazons, ix. 251. f -^^id. t Ibid. ziii. 438. 
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CHAPTER XI. 

CHAHACTEEISTIC9 OF MALABIOUS SITUATIONS. 

Two elasaesofmalarionBlaeaKtieB—NigTitly chill the one oondition coi 

both— In hot orinaoMeliniiites, dank night air moat pram insntahnTacterigtia 1 
of marah — Thia diaappeaira by day — So does maJaxiai— Sams thing (i< 
other unhpaltlij eituaiions — Damp localities gBnarally tnalariaus— 1 
in proportion to the degree of humidity— Damp not malaria— Moiai 
a^geratos effect of cold — In Tariahle climates malaria oft^n dimininbcs in , 
laiay leaaon, the temperature becoming more equable— Aqu eons Tupuur and 
ita infloencB upon climata — Profesaor Tyndairg obaerratione — Effects of 
damp very important in connection with irrigBtion — Eiocaeite irrigation 
known to cause deidly malaria — Inatance in India— Author's obseryntiona — 
Eiril effect least apparent in a liot and equable climate — Eioe cultivation pro- 
dacea malarious disease in the north of India, bat considered harmleas and 
even beneficial in tbe south- Dr. McPbeFaon'sremarka— FalaierBoi— U^'or- 
General Cotton's eiperionoe — Dr. Saunders on the fever in lower Bengml 1 
—Night eipoBure in a raoiet climate, with inauffiojent protection from chill, ■ 
liable at any season to produce fever. 

In confirmation of what I have advanced, it is to be ob- ' 
servedj that malarious situationa may be divided into two 



1. The wet or marshy. 

2. The more or less dry, in which absorption and 
radiation of heat are excessive. 

The latter group can of course only exist in hot climatea, 
where the influence of the sun is very powerful. According- 
ly, in cool climatea, malaria is seldom found except in web 
or marshy places ; the variations of temperature requiring^ 
as already observed, to be supplemented by the powerfully 
chilling influence of moisture. 

All malarious localities, to whichever of these groups they 
belong, have one condition in common and, so far as can be 
traced, one condition only, viz. a sudden and considerable 
lowering of temperature at sunset ; tho effect of which, on 
those exposed to it, is often heightened by a copious dew or 
a cold wind. In all cases, malaria is most active at night ; 
and, in most situations, this is the only time at which it J 
exists. 
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Most writers agree, that the "patudal poison" exists ia 
marsh air. 

Apart from the stagnant water and decompoaing vegetable 
matter, which, as I have shown, do not always exist in malari- 
ous localities, what is the most prominent characteristic of 
marshes, either in hot or in cold cHmatea ? la it not the 
dank chilly atmosphere, so well described as "aguish," which, 
always found in such places at night, disappears by day un- 
der the influence of the solar rays ? 

Again, in the dry bed of a riper or torrent, on the sandy 
plain, lately inundated but now dry, or on the low, flat, oozy 
beach, Uttle or no vegetation exists. What then, have these 
in common with the marsh, but a raw, humid atmosphere 
at night ? This they have in common, also, with the moist 
alluvial delta, the slowly drying swamp, over irrigated fields, 
and uudrained clayey land. It is in this, that they all differ 
from healthy places. 

The dense forest, when wet and awampy, has the same 
characteristics as the marsh ; when dry, it is not more un- 
healthy than other places in a similar climate. 

The arid rock, unsheltered by trees or vegetation from the 
rays of a tropical aun, appears to have little in common with 
the fen, except " malaria ;" but here, too, the temperature falls 
rapidly at night ; and though the sensation of cold may not 
perhaps be so keen as in the swamp, the heat by day is so- 
intense, that the variation is very groat. The one condition,. 
therefore, common to all the various situations in which 
malaria prevails, is a considerable fall of temperature when 
the sun's rays are withdrawn ; and in most cases this cold is 
combined with moisture, by which its effects are intensified. 

Damp situations are almost everywhere malarious, though, 
as I have already ahown, this is entirely irrespective of the 
presence of vegetation, living or dead. Whatever the source 
of the moisture may be, whether a marsh, a swampy forest, 
or a sod saturated, by unseasonable rain, by excessive irriga- 
tion, or by deficient drainage, the effect produced is al 
always the same, viz. a damp chilly atmosphere at night, 

Excessive humidity may render a comparatively healthy ! 
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countiy pestilential, as is to be seen in the history of exten- 1 
sive inundations, in every quarter of the globe. But, aft 1 
I have already mentioned, some very wet and marshy , 
places, in different parts of the world, are very free - 
fivam malaria. Other damp locahtiea, moreover, are not aH | 
equally malarious, nor are they unhealthy in proportion to 
the degree of moisture ; if they were so, few chmates would 4 
be more deadly than that of Ceylon, while lower Bengal would | 
be uninhabitable. Fevers, too, are not always most preval- . 
ent, at the seasons in which humidity is greatest ; aa, except ^ 
ID equatorial countries, they generally prevail most after th& ' 
rains have ceased. Moreover, as I have already shown, i 
laria is often most intense when a marsh is drying lip ; and i 
even prevails in very arid places. 

Damp, then, is not malaria, though so intimately associated I 
with it. Something more is required to pi'oduce malarioo* ^ 
disease; and this is found in chill. 

In upper India, where the variations of temperature are 
great, a degree of moisture in the soil, leas than that which ia , 
habitual all over lower Bengal, is sufficient to produce severe 
epidemic fever. This exaggeration of the evil effects of damp, 
in Northern India, is however only felt when it is combined 
with nightly cold ; for a much greater degree of humidity, , 
at the time of the usual rainy season, -does not cause epidem- 
ic sickneBB : the cbmate then being mild and equable. For 
the same reason marshes, when flooded ui the rainy season, 
are often less noxious than at other times, and are especially 
dangerous when the rains have ceased, and they are drying 
up. 

In the hot and equable climate of Deraerara and Surinam, 
where the atmosphere is very moist, and the rainfall great, 
the planters live, as mentioned by Fergusson and others, 
close to swamps, which, though far fi'om healthy even there, 
would in most countries be deadly. 

This immunity fi-om malaiia, which it must be observed iaj 
only comparative, is due to the diminution of nightly chill 
owing in a great measure to the constant humidity of the | 
atmosphere. " No doubt can exist," observes Professor j 
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Tyndall* whose researches liave tlu-owu ao muili light upon 
this action of aqueous vapour, " of the extraordinary opacity 
of this siibstaube to the rays of obscure heat ; particulai-ly 
such raya as are omitted by the earth after being warmed by 
the aun." On the other hand, as obserred by the same writer, 
" the refrigeration at night is extreme when the air is dry." 

Hence it is possible, with a moist atmosphere, to live on 
the borders of swamps, which in a drier climate would bo 
pestilential. Hence, too, the great diminution of terrestrial 
radiation during the rainy season, and the consequently di- 
minished production of malaria, whiiih then occnrs in marshy 
spots, as well as the increased activity of this cause of disease 
when the rains have ceased and swamps are drying up. 

In the dry season, the night air of marshy places is, to a 
alight elevation, excessively humid, but the atmosphere above 
and around is comparatively dry ; there is, consequently, no 
efficient cheek to nocturnal radiation, although, near the 
ground, the condensed moisture is amply sufficient for the 
rapid abstraction of heat from animal bodies exposed to it. 

For the reasons just given, the universal humidity of the 
rainy season, when both air and soil are saturated with mois- 
ture, is comparatively harmless. But with a drier atmosphere 
and a drier soil, when a sufficient degree of dampness re- 
mains to intensify the eli'ecb of nightly cold, we have the wide- 
spread malaria of autumn, which is, in hot climates, by no 
means confined to marshy spots. From what has been said, it 
will bft apparent that a degree of humidity of soil, which may 
scarcely be iujurious iu the hotter, moister, and more equable 
cHmates of Bengal or Southern India, is sufficient to cause 
pestilence in the chilly autumnal season of the more northern 
provinces. 

Closely connected with the consideration of the effects of 
damp, is that of the influence, upon the pubHc health, of 
artificial irrigation. This subject is ono of vast importanoa 
in a country like India, over a great part of which, cultiva- 
tion is impossible without this means of supplying moisturs 
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to the soil; whergj too, works for this purpose, on a very J 
large scale, have long existed, and many others are in pro- 1 
cess of construction. 

It is well known that, in Northern India, excessive irriga^ 1 
tion of any land, however highly cultivated it may be, will / 
produce malaria as deadly as that of the most poisonous ] 
swamp. 

This was shown in the case of the Western Jumna canal, 
which, constructed originally in Mahomedan times, exhibited 
several defects such as have been avoided in more modem 
works. Here, with a liberal supply of water, cultivation ex- 
tended ; the fertility of the land increased ; and the proprie- 
tors became rich. But adequate provision had not been made 
for drainage. In consequence, the level of the springs 
rose ; the ground became saturated ; the country acquired 
the character of a swamp ; the people became a miserable 
set of fever-stricken wretches ; and it was found necessary to 
abandon the large military station of Kumal, owing to the > 
Bufferings of the garrison from malarious disease. In this 
instance, the effect produced artificially was exactly what 
existed naturally at Walcheren, Wilmington, and other 
places, which I have mentioned, viz. the permanent saturation 
of the subsoil ; and the results in each case were similar. 

Some years ago, when officially connected with the Baree , 
Doab canal, one of the largest irrigation works in Northern 
India, I gave a good deal of attention to this subject ; which < 
interested me the more, as I was, at that time, trying to solve ( 
the qnestion propounded at the beginning of this work. ' 
result of my observations, which agreed with those of EDgi- 
neer officers of great experience in these operations, shewed that > 
there is little fear of malaria being produced by irrigation, 
in any district, so long as the supply of water is not greater 
than can be readily absorbed by the soil, and the surplus is 
carried off by an effective system of drainage, or by the natu- 
ral configuration of the country. But, when the supply is in 
excess, and the ground remains saturated, malaria is the re- 
sult; whether the land be cultivated, or uncultivated, covered 
with jungle, or perfectly bare, and whatever may be the na- I 
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ture of the soil. In fact, I was convinced that damp ia to be , 
feared, and not the development of any specific poison. 

But, as I have already observed, in a hot and equable di- I 
mate the ill effects of moisture are not nearly so apparent. 

For instance, rice cultivation, in Northern India and 
many other countries, ia well known to cause malarious dis- 
ease, not by any specific action of the crop upon the soil, but, 
from the quantity of water, necessary for its cultivation, re- 
ducing the land to the condition of a swamp. In Southern 
India, on the other hand, not only is the cultivation of this 
grain considered harmless ; but in some instances, where the 
climate is equable, and the heat is very great, the reduction 
of temperature, produced by covering a large surface of 
country with water, is considered to improve the health (tf ^ 
the locality. 

Deputy Tnsppctor General Dr. MePherson remarks, that 
at Trichinopoly, " by means of artificial irrigation from the 
river Cauvery, the cultivation of rice is brought close up to 
the station; but this does not appear to exercise a prejudi- 
cial effect upon the health of the troops. Indeed it has been 
observed, that a marked change for the better takes place 
in the climate of Trichinopoly, when there is a sufficient sup- . 
ply of water to cover the face of the country." * 

An official report from Palaveram, on the Coromandel 
■coast, states : " The healthiness of the neighbouring native 
population is attributed to the fact of their being principally 
■employed in the cultivation of rice." But here, it ia to be 
observed, " the heat is very great all the year, there being 
no cold season."'!' 

It has been remarked by the officers of the Madras irriga- 
tion department, that the tracts in which rice is most exten- 
sively cultivated are often the healthiest of those traversed 
by their canals ; these districts, however, are near the sea 
coast, and their climate is hot and very equable. 

Major-Gen. Cotton, R. E. observes : " In Southern India 
we know nothing of ill efl'ects to health from irrigation." 
n Sanitary State oj Arwfj in Imlvii. it. S24. 
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An J again : " Our experience led ua to suppose that exces- 
sive and contiauous heat made countries more safe &om 
fever."" 

In further proof of what I have said, aa to ercesaive damp^ 
nes8 being least injurious, in proportion to the equability of 
the climate, and to the degree of protection from the effects 
of chill, I may quote the following remarks from a report by 
Deputy Inspector General Dr. Saunders, of the Bengal army, 
on the fever in the dank and swampy Hooghly district of 
Bengal: — " During the rainy setison targe portions of each 
Zillahf are submerged, an immense cultivation is carried < 
in the inundated districts, (rice) which, consuming as it doea, \ 
the decaying animal and vegetable matters existing in the 
soil, aids the inundation in keeping down noKious exhalations. 
Dui'ing these months, moreover, the meteorologic changes, 
which are everywhere observable, arc less marked than they 
are at other seasons of the year; it is true the rainfall is con- 
siderable, but the extremes of temperature are not excessive, 
the daily range of the thermometer being about 5 to 8 de- 
grees. We consequently find that disease is not then so pre- 
valent in the province, as it is later in the season ; but when 
there is a considerable daily range of the thermometer, great 
variation in the humidity of the atmospheie, and great evapo- 
ration going on from the soil, with a cerlain amount of actual 
cold, then wd have in full operation all those common, but 
active influences, which produce disease ; and the rural popu- 
lation sufl'er at once, from insufficient clothing and diet, as 
also from the chmatic pecuHarities, which I have just indi- 
cated. Fevers then are rife, accompanied in nearly all cases 
by visceral congestion, principally of spleen and hver, but 
b occasionally of lungs, and frequently of articular structures. 

I These fevers continue to prevail in November, December, 

W January, February, and March ; when the hot season sets in, 

W and the poor destitute Bengalee experiences as much of 

I health, as his low state of vitahty will permit."J 

L 
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countries in which there 

except during the period of 

the development of " malaria," 

nt, even there, the beginning 

., when the daily variations of 



In those low, moist, equatorial 
is no approach to a cold sei 
violent storma and heavy r; 
then, becomes most active 
and end of the rainy seaa 

temperature are greatest, are more unhealthy than the mid- 
dle of it, when the climate ia Bomewhafc more equable." 

It must be borne in mind, however, that although in hn- 
mid and sultry climates, malarious disease is moat prevalent 
at the coldest season ; so great ia the heat-abstracting power 
of damp, that, in case of insufficient clothing or shelter du- 
ring the night, chill, and consequent fever, may result at any 
period of the year. 

On the low and swampy west coast of tropical Africa, where 
the heat by day is intense, such is the effect of moisture in 
abstracting animal heat when the influence of the sun is with- 
drawn, that blanket clothing is necessary for those who are 
exposed at night, t Thi'oughout the tropics, chill produced 
by exposure to rain, even in the daytime, is a frequent cause 
f fever. 



^ 



' Vide, p. 18, 19. 
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CHAPTER XII. 

CHAEACTEHISTICS OF MALARIOUS SITUATIONS (Contini 
U&l&riai, ite latencj b; da; aod energy by nigbt iDcompBtible with it« being • 
organic poison — Eiists in ettarape, deiurta, and in mountaii 
Eibalfllioua from marabea consist of aqueouB vapour only— 
during the day— At niglit, <*ill »od milaria oome togetber— Night a. 
mBlarioDB when dry and wirm — Sleeping in open aic in hot olimatas — In- 
tensity Bf malaria in low aitoationa and feobleueis at ilight Blevations — 
Wella' obBOrrationB— At nigbt, tha coldest rtrata of atmoephera naaraat 
the groond- In hot oUmates, malariotiB diseaEe oocnrs nl great altitudes— 
The hotter the climate, the greater altitade neeeisary for safety— I n»tanc«« 
of Dialarja oa monntaina— Line of malarious infloance imaginary — Malarioos 
season yaries with altitude and ohmate— Safety from raakria at graal 
eleTations limited to those wbo are well sheltered and well clotbed-SickDeia 
in nenly occupied situations o^n depends upon undue eiposure to olimatio 
influences. 

The latency of malaria by day, and its energy by night, are 
totally irreconcilable with the Bnpposition of its being an 
organic poison. 

If malaria were generated from decompoeing organic matter 
in marshes, or in the soil, it would be most powerful at the 
time of its generation, as well as at tlje spot in which it is 
formed; consequently, it would be mo.st deadly, not only 
near the surface of the ground or swamp, but also during- 
the greatest heat of the day, when exhalation is most active. 

Even if, as some writers have assumed, the malarious- 
emanations becoming rarified by solar influence, are, during 
the day, carried into the atmosphere with ascending currents, 
of heated air ; there must be a pei'iod before they become 
diffused in the atmosphere, and at this time tbey must 
exist in their utmost intensity. The process of exhalation, 
moreover, must be continuous and the supply of poison, there- 
fore, unfaihng thi-oughout the day. Yet, at this very time, 
the most pestilential swamps may be visited with impunity. 
Sportsmen may, even in India, wade all day with safety through- 
fuBtid mud and etHgnant water ; although at night the sai 
places become deadly from the effects, as is supposed, of 
same poison, in a stale condition, which was being given 
in all its freshness, during the time of their visit. 
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After the dispersal of a specific miasm for a whole day in 
the atmosphere, no eoEdensation by evening cold could pro- 
dace an activity equal to that possessed by it, at the time and 
place of its development; nor is it possible, that the malarious 
emanations could always return at night to theexact spot from 
which they set out. Again, supposing that the " malaria" 
returns from the higher atmosphere, under the condensing 
power of nocturnal cold, coming from above, how is it that a 
few feet of elevation ia often a security against its effects ? 

When, in addition to the foregoing considerations, it ia 
found that the nightly energy of malaria and its quiescence 
by day are not confined to tho neighbourhood of marshes, or 
even of vegetation, but are equally constant in sandy deaerta 
and amidst barren rocks ; it becomes tolerably clear, that 
some other explanation, than that hitherto proposed, must be 
sought for its mysterious nocturnal habits. 

When, however, we consider that the noxious exhalationa 
from marshes consist of aqueous vapour only,, it becomes 
fiiisier to explain why a poison which ia so potent by night, 
ia powerless in the same spot while the sun is up. 

During the day, the watery vapour given off by theawamp, 
under the rai'efying influence of the solar rays, rises into 
the atmosphei'O, its presence is imperceptible, and its injuri- 
ous properties are neutralised by the heat. Then, there is no 
malaria. But, as soon as the rays of the sun are withdrawn, 
condensation takes place, and the hitherto invisible vapour is 
traosformed into mist or dew ; the air becomes damp and 
chill ; and malaria is the result. 

Hence the night mists, so constantly alluded to in descrip- 
tions of malarious localities, {of which we have an example in 
the dreaded " Awal" of the Terai,) and the heavy dews so 
general in the same situations. 

When to all this is added the fact, that those who suffer most 
from malarious disease are the imperfectly sheltered, and in- 
sufficiently clad, those who lie on the wet ground, or suffer 
from hunger and fatigue ; in short, those moat exposed to, 
and least able to resist, the effects of damp and chill, the 
nightly energy of " malaria" is no longer mysterious. 
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Mistj though 80 frequently present at night in tnarsliy 
places, is not essentia! to the production of malarious fevers j 
as these may appear where it does not. Dew, however, which 
is a more universal consequence of nightly cold, is a niucli 
more constant attendant upon " malaria," and has been in all 
countries, and by almost all observers, associated with it. 

In addition to the foregoing, it should be observed, that 
exposure to night air, although so dangerous if the atmoa- 
phero is damp and chill, is attended with little risk, even in 
the same localities, when it is warm and free from moisture. 
In the plains of upper India, sleeping out of doors is attended 
with but Httle danger, even for Europeans, in the dry, hot 
months; although, at other seasons, fever would be a proba- 
ble result. The refreshing sleep, which ia often obtained in 
the open air, when rest is impossible in the stagnant atmos- 
phere of a house, is so beneficial as, afc that season and in 
that dimate, to far outweigh all risk from " malaria." 

In the western part of the Punjab, and especially about 
Mooltan, and in the Dera Jat, where the beat is for some 
time very great throughout the night, to sleep nut of doora 
is a common practice amongst the white population. It is, 
however, only safe to do so, in the hot and dry season, when 
there is httlo difference between the daily and nightly 
temperature. Such exposure, when the earth has been 
moistened by rain, when the nights are chill and dew ia 
formed, is most likely to be followed by fever. In the more 
humid climates of Bengal or of Southern India, exposure to 
night air is, at aU times, attended with considerable risk j al- 
I though there, as elsewhere, to sleep in a teut, in an open ve- 

L randah, or even under a spreading tree, is often comparatively 

■ safe, when to do so in the open air, under a cloudless sky, 
I exposed to dew and rapid radiation of heat, would be almost 
I certain to cause fever. 

■ Amongst the natives of India, the habit of sleeping out 

■ of doors is almost universal in the hot season ; but no man 
I will do so if ho can help it, either on the top of his house or 
m on the ground, while rain is falling, when the atmosphere is 
I very damp, or in the cold months. 
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Dr. Dempster mentions that the principal Hakeems, 
native physicians, of Peehawur, in reply to the question : " la 
it necessary to health, to avoid sleeping on the ground-floor 
at particular seasons of the year?" said r "During the very 
hot weather, it is proper to sleep in the open air, on the tops 
of the houses ; at all other seasons people sleep below. It 
ia dangerous to sleep on the tops of the houses in the months 
of October and November/'* 

It should be observed, that in the months named, bleak 
night winds prevail, the heat, for some time previous, having 
been intense. It ia the nightly cold that rendera it dan- 
gerous, at this period, to sleep on the topa of the houses at 
Peshawur. 

Malaria, then, ia only present in night air, when the latter 
produces a chilling eflcct upon those exposed to it. 

Inseparably connected with the nocturnal energy of mala- 
ria, are its existence in a most intense form in low situations, 
and close to the surface of the ground, and its feebleness at 
a abght elevation above it; points very strongly urged by 
almost all authoritiea on the aubject. "The specific gravity 
of malaria," says Dr, Pickford, " is considerably greater than 
that of the atmosphere. t " Malaria," says Sir T. Watson, 
" loves the ground. It tends downwards."J Other writers 
have made similar observations. Many instances are quoted 
of safety, from the influence of malaria, having been secured 
by sleeping at an elevation of a few feefc above the ground; 
and the advantage of doing so is recognised in all malarious 
regions. In Burmah, Assam, and other similar marshy coun- 
tries, the people build their houses on posts. Wallace men- 
tions, that the houses in New Guinea were elevated at least 
15 feet above the ground, upon a complete forest of poles § 

The Guaranos Indians of the Orinoco live in trees,! S'^d so 
do other savage tribes inhabiting swampy countries. 



* Report of lioyal Commission, on Army in India. 

t Hygiene, p. 189- 

t PracticB of Physic, i. 763. 

§ Mala;/ ArdiipBlago. ixiiv. 309. 

II Hamboldt SarratiTie of Travel, ii. 297. 
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Althouet, the cause of malarious disease prevails 
most intense form near the surface of the ground, and espe- 
cially in low situations, and becomes comparatively feeble 
at a alight elevation above the soil ; it also exists, and in the 
same countries, on tbe summits of lofty mountaina many _ 
thousand feet above the sea. And there, aa in the plain, ftj 
ia most virulent by night. 

What then, can thia poison be, which attains with difficulty 
an elevation of a few feet above the sod, yet against which, 
the altitude of the Himalayah is an insufficient protection; 
which is heavier than the dense atmosphere of the swampy 
plain, yet able to sustain itself in air so highly rarified as 
that, at an elevation of 8000 or 9000 feet? 

A consideration of the effects of terrestrial radiation fiir- 
nishea a solution of this problem. 

Wells, in the course of his experiments, in connection with 
the formation of dew, found that, on a clear calm night, the 
mercury of a thermometer, laid on the grass in a field, sank 
as much as 14*^, and on one occasion even 15°, lower than 
that of another, suspended in free air at a height of four feet 
above the ground.* 

This important fa<;t, at once, explains the preference of 
malaria for the surface of the ground, whether on a plain or 
on a mountain side, and furnishes a clue to the cause of ita 
nocturnal intensity. For by day, no such difference of 
temperature exists; in fact, the condition is reversed, and J 
the heat, near the ground, is greater, than at a short distanoa i 
above it. 

When the sun's rays no longer heat the earth, the aurfao 
of tho latter, from the rapid radiation of its heat, cools i 
pidly. The lower strata of the atmosphere, therefore, sot 
become chilled, and remain colder than those above them. 

Moreover, not only is the temperature so much lower i 
to the ground, than at a very few feet above it ; but, the great<3 
er the degree of cold the more complete is the condensatioaj 
of the aqueous vapour suspended in the atmosphere, ao thai 
near the surface of the earth this becomes mist or dew. 
* On Dew. p. iC, 120, Caselk'a Ed. 
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Further, the denser the moisture tlie greater is its power of 
absorbing heat, and, consequently, of abatraoting it from the 
human body. In the night, therefore, a man at the level of 
the gronnil, is not only exposed to the coldest stratum of chill 
and humid air, but his clothing and everything around him are 
saturated with dew. On the other hand, a man, at a few feet 
of elevation, is raised above the coldest and dampest portion 
of the atmosphere and placed in one both warmer and drier; 
while, should the air around him become chilled, it sinks to 
a lower level. 

Loss of heat by radiation, condensation of moisture, and 
a higher temperature at the distance of a few feet above the 
surface of the earth, all occur, though not in an equal degree, 
at the level of the sea and at the greatest elevations. In 
every case, however, these conditions appear by night, when 
the sun's rays are withdrawn ; and, from several caases, de- 
pending upon the more intense degree of solar heat, they are 
often very much more active in hot climates, than in England, 
where Wells made his experiments. 

Comparative safety having been, for the reasons just given, 
secured, in cool regions, at a shght elevation above the level 
of a swamp, it has been commonly supposed, that certain 
degrees of altitude secure immunity from the effects of 
" marsh poison." But, a more extended observation has 
showu that, in hot climates, "malaria" may, as I have already 
mentioned, exist at very great heights. 

There is no doubt that, in the tropics, the climate becomea 
more salubrious as we ascend, that is, as it becomes cooler and 
more invigorating. It is owing to this, and to the means 
they furnish for escape from the predisposing influence of 
excessive heat, that mountain heights, in hot countries, afford 
so much protection from malarious disease. That this is the 
case is shown by the facts, that the hotter the climate the 
higher is the altitude necessary to secure freedom from the 
influence of malaria, and, that until a cooler climate be 
reached, no safety is to be obtained. Low ranges of hills 
are often hotter by day, and at the same time more intenselj 
malariousj than the neighbouring plains. 
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That malarious fevers are often very deadly at c 
elevations, may be gathered from the following' instances : — 
" Abont 25 miles east of Quilon, ia a lofty range of billa, 
separating Travancore from Tinnevelly, the Bumtnits of which, 
are between 2000 and 3000 feet above the eea ; they are 
covered with thick jungle. The period of the rains, and 
immediately after, is the only time when it is believed, that 
these bills can be viaitod with impunity, especially by Euro- 
peans ; as passing even a single night on them, between the 
months of February and June, produces fever of a dangerous 
and fetal character, almost to a certainty,"* 

" In Madura, a chain of bills, tating a north east com'se, 
divides the Polliums from the Dindigul valley, and extends 
for more than 20 miles, as far as Cottamputty, on the road 
from Madura to Trichinopoly, These hills are feverish, dur- 
ing the months of February, March, and April, and some- 
times even in May. On some of the lower hills also, fevers 
prevail at the same period."* 

Of the Pulney hills, from 2500 to 7000 feet above the sea, 
Inspector General Dr. Pearse observes: "The higher ranges 
are decidedly salubrious, and the inhabitants are a robust and 
healthy people. The most unhealthy seasons with them, are 
the cold months, when coughs, colds, and occasional fevers 
from exposure, are met with." 

" In the lower ranges to the east, from March to July, 
it is decidedly unhealthy ; the inhabitants, there, suffer much 
from fevers; enlargement of the spleen being also com- 
mon."! 

Malarious fevers occur on the tablelands of Mexico, at an 
elevation of 2000 metresj (upwards of 6000 feet) ; in Pern, 
and in Central America, at about the same altitude ; and I 
have met with them, in the Uimalayah, at an elevation of 
between 8000 and 9000 feet. 

Both remittents and intermittents arise at every hill station 
in India. Dr. Chevers alludes to the existence of these dis- 

• MadTOS Topagraphiaii Reports. 1843. 

t Report Royal Commissi™ on Stmiioiry Staie of Army in I-ndia, vol. ii. 813. 

X JDUTtlonet, Lk AUiUuiei de FAmeriqy^ Tropicaie, p. S60, 



eases at SimUj upwards of 7U00 feet above tlie sea.* Dr. 
Parqahar, in his official report on the MuBSOorie sanitarium, 
for the year 1862, mentions the occurrence of 13 cases of 
remittent, and 190 cnaes of intermittent fever, between 
March and November, in that year; the greatest num- 
ber of cases, being in the rainy months of August and Sep- 
tember.! This was in lat. 30" N., afc an altitude of 7000 
feet; there was no trace of marsh in the neighbourhood; 
and many of those attacked, being permanent residents of 
Mussoorie, could not have carried up the seeds of disease 
from the plains. 

At Nynee Tal, 6400 feet above the aea, "intermittent fe- 
ver, with enlargement of the spleen, and variola, are the dis- 
eases most prevalent amongst the native population,"* And 
" intermittent is the prevaiUng diseasej in wet seasons, from 
June to August." J 

At Dalbousie, the higher portion of which is at an altitude 
of 7800 feet, intermitteots are common, and remittents are not 
unknown. Both are most prevalent during wet seasons, and 
amongst the native servants and other natives from the plains, 
who are very sensitive to the cold, and seldom sufficiently 
protected from its effects ; being thinly clad and often very 
badly lodged. The warmly -dressed, and well-housed white 
population suffer but httle from these fevers. 

Absolute safety from malaria does not appear to be obtain- 
able at any altitude ; but, everywhere, the cooler and more 
equable the climate the less it is to be feared, at all events 
by the white race. The so-called line of malarious influence 
is a purely imaginary one. The prevalence, or otherwise, of 
malarious fevers depends, not upon elevation, but upon cli- 
mate ; and is liable to constant variation, from thermal and 
other causes. Thus, in the higher ranges, fevers are most 
prevalent during the rainy season ; but in the lower ranges, 
they become rife at such times as they are most prevalent in 
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the neighbouring plainsj as, when a period of nnneiial heat hi J 
followed by suddon cold. In mountainous regions, as in others 
placeSj both the frequency and the severity of maiariouB fevers 1 
are governed^ to a great extent, by the degree of exposure to . 
climatic influences. In the S91 forests of the plateau of Amar- 
kuntuk, some 3000 feet above the sea, the heat is great 
by day, but the nights, throughout the hot season, are humid 
and chilly, and the dews very heavy. At this season, the 
natives, (herdsmen, woodcutters, and others,) with insuffi- 
cient clothing and bedding, and very indifferent shelter from 
the moist cold air at night, suffer very severely from fever. 
At the same time, European officers with good tents, bedding, 
and clothing, find the climate refreshing and invigorating. 
In fact, in the words of my informant, an officer well ac- 
quainted with the district, a visit to these forests, in the hot 
eeasou, was to him almost hke a trip to " the hi 11 a." The 
native -servants of this officer escaped fever, but they were 
well protected from cold and damp. 

In these forests, the rainy is more unhealthy than the 
hot season, for the variation of temperature is then still 
greater. Annesley mentions, that in the neighbouring hilly dis- 
trict of Sirgoojah the range of the thermometer, during the 
rainy months, is upwards of 70° in the 24 hours ; and that it is 
neao-ly the same in Sumbulpore,* which is at no great distance. 
It is evident, from the foregoing facts, that the compara- 
tive immunity from the fevers of tropical climates, which ia 
secured at great altitudes, ia mainly owing to the absence of 
that great heat which predisposes to malarious disease. But 
it is also clear, that the safety alluded to, is, in a very great de- 
gree, limited to those who are properly protected from sudden 
vicissitudes of temperature, and in some measure also, to the 
natives of cool climates. 

Hence may be seen the importance, in estimating the 
healthiness or otherwise of auy locality, of considering the 
effects of climatic influences, rather than of speculating upon 
the presence or absence of a hypothetical poison. There caa 

• On Disease ojln^a. VoL i, 130. 
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be no doubt that many experiments with regard to the salu* 
brity of hill stations have failed, not only from injudicious 
selection of sites, but also from undue exposure of those sent 
to make the trial, the results of which have been ascribed ta 
*^ malaria." 
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Water said to absorb malaria — this etalement eiamined — Sliipa Ijing off a 
malBrioQs coast comparat.ivel; eafe—Giplanation — MdRiioas feiers occur at 
tea — lastancea of this — Influence of winds upon maluila— Winds beneficial 
whflQof eqnabla tern pBrHtnre and force — S.E.tradewind — Cold winds danger- 
OUB in hot climatM-N E. MouBoon-PriuBle'a remarks on cmM nii-lit v ' 
—Livingstone's case— Heraarks of Drs. Dick and Viu.6 liest on Staulev. Honj I 
Kong — Cold winds dangerous in mountain gorges — Inetancei in IndiA — I 
Br. A, Smith, oa night winds ai P>;ta. 

It has often been asaerted, and with some apparent ground, 
that malaria is nnable to pass a moderate expanse of water. 
Sir T. Watson observes ; " It is a aingnlar, but well-asct;r- 
tained fact, that the miasmata lose their noxioua properties 
by passing over eveu a small surface of water."* 

The safety of the crews of the ships stationed in the nar- 
row channel between Walcheren and Beveland, in 1747, when, 
the troops on shore were suffering' sevei'ely from fevers, as 
mentioned by Pringle ; and of the troops remaining on board 
the transports at the time of the Walcheren expedition, in 
1810, only three quarters of a mile from land, t are cases in 
point. It is well known, too, that ships, in the centre of a 
river or harbour, are safer than those near the shore. 

The protection against malaria thus afforded, by a body of 
water, has been ascribed to the absorption of the poisou by 
that fluid. But this idea is wholly untenable, otherwise, wa- 
ter should have the same power of absorption in swamps i 
lagoons, as in any other situation, and malaria should disaj 
pear from aucb places at the moment of its birth ; moreover,,- 
moated towns, forts, and other positions surrounded by water J 
should always be safe, which they very rarely are: 

An ordinary stream or canal does not seem to have anyl 
power to arrest the course of malaria ; nor does a shallow-] 
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lagoon, however broad, appear to have much. Frequently, in 
the centre of the gi-eat African rivers, fevers are almost, 
not quite, as deadly as on shore. The fatal Niger expedition 
affords an instance of thi;?, and, in the case of an expedition up 
the same river [aat year (18G9), the crew of H. M. S. Lynx 
who were left on board the ship, which was at anchor in the 
stream, were attacked with fever before the party who were 
on shore ; though the latter had to wade through swamps, 
breast-deep in mud and water. The crews of ships are often 
attacked with fever in the large rivers of Burmab, and in the 
Hooghly ; and the same thing is noticed in most navigable 
streams and in almost all harbom's, in the tropics. 

It ia evident, therefore, that water is not impassable by 
malaria and does not absorb it. There can be uo doubt, however, 
that ships lying within a very moderate distance of a mala- 
rious coast, even within the influence of the land breeze, are 
comparatively safe ; and very much more so, than they would 
be at the same distance from the shores of a shallow river or 
lagoon. This arises from causes, which will be explained by 
a consideration of the following facts. 

In the river or lagoon, the ship must necessarily, at nighfc,. 
be exjiosed, more or less, to the influence of tei'restrial radia- 
tion, the effects of which have been already referred to-, and 
to dump, cold winds from the land by which she is almost 
surrounded. A ship Ijnng off the coast, on the other hand, is 
protected by the mild and healthy sea breeze blowing from the 
opposite direction. Further, the waters of a shallow river or 
lagoon are readily heated by day and rapidly cooled by night; 
when, the watery vapour of the lower strata of the atmosphere 
becoming condensed, the air is chilly and humid as that of a 
marsh. The depth and volume of the ocean, on theotberhand, 
render any material change in its temperature impossible ; the 
chilled water sinking, and its place being constantly taken 
by portions, of that which is warmer, rising from below. In 
short, the more shallow the water, the greater are both the- 
daily heat and the nightly cold. 

The large and constant quantity of aqueous vapour, in the 
atmosphere over the ocean, also contributes to the equability 
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of the temperature, by diminishing nightly radiation of heaC, 
For t"hese reasons it is apparent, that the value of water, as a 
protection against malaria, must be in proportion to its depth 
and volume ; as well aa to distance from shore, and consequent 
diminution of the chilling influence of terrestrial radiation. 
Hence, a lake is a greater safeguard against malaria than a 
Bwamp ; and the open sea, than a shallow lagoon. The fuct, too, 
of the more rapid chilling of the earth, than of a body of water, 
will explain why, at night, the shore of a laie is more dan- 
gerous than the centre, the banks of a river than the middle 
of the stream, and the vicinity of a coast than the open sea. 
Taken in connection with the prediaposing influence of great 
heat, already referred to, this will also explain why the dis- 
tance from land, necessary to ensure comparative safety from 
malarious disease, is greater in hot, than in cooler climates. 

Although, for the reasons just given, malarious fevers are 
much more rare at sea than on shore ; they do occur even in 
mid-ocean, especially in the tropicSj and generally in wet and 
fitoi'my weather. 

Sir J. McGrigor mentions, that the Bombay native troopa, 
on their way to Egypt to join the expedition under Sir David 
Baird, suffered very severely from remittent fever on board 
Bhip ; and that the sickness left them as soon as they landed.* 

It may be observed, that black troops often suffer severely 
from malarious fevers, on exposure to _chmatic vicisitudes, at 
Bea. Thus, the Ceylon Rifles were attacked by intermittent., 
fever, together with dysentery and diarrhcea, on their passage ¥ 
from Ceylon to Hong Kong in I866.t 

A gentleman of my acquaintance, who was attacked i 
intermittent, for the first time, 10 days after leav' 
was in perfect health all tho time he was in that island, and 
continued so for 10 days after leaving it; but in the At* i 
lantic, on exposure to cool winds, he waa attacked by i^ | 
severe quotidian fever. 

In an expedition sent up the Zambesi river, in search of 
Dr. Livingstone, not a single case of sickness ocjcnrred while 
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in the river or on shore, thou^ the party suffered great 
fatigue and were exposed to intense heat for four months. But, 
on leaving' the river, on board H.M.S. "Racoon," several 
members of the expedition were att^ked with " rigors and 
sHght threatenings of a febrile parosysm, but boiog promptly 
treated these were speedily checked." On the 7th day, how- 
ever, one of the party, (a stoker.) was seized with a very 
severe attack of fever,* In this case, no febrile symptoms 
ehowed themaelvea, while the party remtaned in the sultry 
climate of the Zambesi ; but they appeared immediately, when, 
the men were exposed to the cool sea breeze, which to others 
was refreshing and salubrious. 

On board H.M.S, Mutine, on the Pacific station, in 1866, 
eight cases of remittent fever occurred, of which the surgeon 
remarks; "Amongst these men there had been no exposure, 
in boats or otherwise, and no leave had been given for sever- 
al months." t 

On board H.M.S. Linnet, at Buenos Ayres, on the 23rd 
April, the ship having arrived six days before from Monte 
Video, the wardroom steward was attacked with intermittent 
fever ; he had never previously suffered from the disease. On 
the 1st May an officer was attacked with the same complaint, 
who had two years before been ill of fever on the coast of 
Africa ; the ship being still in the harbour of Buenos Ayres. 
Ten days after, the ship having in the moan time arrived 
at Monte Video, a leading stoker, who had suffered from 
fever seven years before, was attacked. Eleven weeks after 
this, and eight days after the ship had again arrived at 
Buenos Ayres, an able seaman, who had never previously 
been ill of fever, was attacked with intermittent, in the some 
way as the others, and had a recurrence of it five weeks later. 

The surgeon observes : "The disease is very rare at Monte 
Video or Buenos Ayres ; the men were not exposed to any- 
malarious agent; they were not exhausted by hard workj 
and none of the crew had been out of the ship, at night, for a 
month before the first case occurred,'^"^ 



> Savai MtdietU RepwU 



t rbiil. 1S60, 



Tlfl 



L to 

L tu 



The surgeon of H.M.S. Antelope reports, that "from 1st 
October to 3ril December, five oiEcera only, of all the Ecro- 
pean part of tlie ship's company, were on shore. Thi-ee of 
these officers went on shore several times, and once they 
slept on the open beach ; one of thi; three was also exposed 
on a boat voyage along the coast. The latter, and another of 
the three who slept on the beach, were attacked with remit- 
tent fever of mild type. But no less than eight of the crewn 
who had not been on shore, were attacked with remittent fever, | 
at sea, between 6th and 22nd November."" 

These dates, it should be observed, were, respectively, 34 1 
and 50 days after leaving the harbour of Sierra Leone. 

In a report of three cases of remittent fever, on board 
H.M.S. Greyhound, on the African station, it is mentioned 
that the men had not been out of the ship. The surgeon 
considered the fever to have been caused, " by the change 
from the hot to the cold season ; and the fall of temperature 
on going 8outh."t 

The surgeon of H.M.S. Wasp, on the East India station, 
reports ; " On taking charge, I found 13 men on the sick list, 
5 of whom were suffering from remittent fever contracted 
during the cruising ; when they had had a good deal of boat i 
work, and very wet weather."* 

Thus, it appears that, although malarious fever is compoTA- J 
tively rare at sea, there is no foundation for the supposition, 
that it can only be contracted on shore; and, therefore, no 
occasion for astonishment at the marvellous periods of sup- 
posed incubation of the disease, which have been from time 
to time reported, such as that of 184 days, mentioned bj*j 
Dr. Blaxall, E.N.J 

Winds have more influence, in the development of malaria, 
than is generally admitted. Most writers agree, that, blow- 
ing from the direction of a marsh, winds may carry malaria 
with them ; but, if from any other quarter, they are supposed 
to drive it away. A current of air, of mild and equable tempera- 
ture, blowing steadily throughout the hot season, as the south- 
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cast traOe wind does in the tropics, no doubi. acts most benefi- 
cially. To this it is owing, as I have already meiitionedj that tie 
banks of the Amazon are so much more salabrious, than 
those of the other rivei^ of tropical America ; and that, in the 
tropics, the windward side of most islands is more healthy 
than the leeward. In Guiana and the West Indies, and 
indeed throughout those latitudes, the most healthy ports are 
those exposed to the trade wind ; and the healthiest season, 
that dui-ing which it blows. 

If a wind be mild and equable, it tends not only to dimin- 
ish heat by day ; but also to lessen the degree of nightly chill. 

Wells observes : " Bodies exposed on a clear night to the 
sky, must rndiate as much heat to it during the prevalence 
of wind, as they would do if the air were altogether still. 
But in the former case, little or no cold wiH be observed 
upon them, above that of the atmosphere, as the frequent 
application of warm air must quickly return a heat equal, or 
nearly so, to that which they had lost by radiation."* 

Unfortunately, winds are not always beneficial ; for besides 
those blowing over marshes, which, parting with their heat 
and absorbing moisture, hecome cold, damp and unwhole- 
some ; the pnreat and freshest breezes may become the causa 
of malarious disease, in bodies predisposed to it from pre- 
vious exposure to a hot climate, as in the case of the mem- 
bers of the Zambezi expedition, lately refen-ed to. 

The violent storms of the rainy season, in equatorial countries, 
bringing currents of air from cooler regions, are always, but es- 
pecially on their first setting in, attended with a gi'eat develop- 
ment of " malaria" ; and in the tropics, at sea as well as on 
shore, cases of fever aro frequent in stormy weather. 

The cold winds of the northeast monsoon, are considered 
especially injurious. Throughout Southern India, but especi- 
ally on the oast coast, the north-east wind is dreaded aa 
much as it is in England, At Tanjore, " fevers, synouhug 
and intermittent, are most frequent during the prevalence 
of the north-east monsoon, from exposure to cold winds."!' 
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" During the montha of Juno, July, and August, wMe 
westerly winds preyail, fever, ephemeral and remittent, is 
common at Trichinopoly ; but it has been observed invaria- 
bly to become more so, on the setting in of the north-east 
monsoon ; at which time expOBtu-e to the cold winda during 
the night, with insufficient clothing, conduces to the increase 
of fever."* In Mysore, whole villages are aometimea de- 
populated by fever, which the natives attribute to the cold 
dry easterly winds. t At Cannanore, fever is said to owe its 
origin, not so much to any local causes, as to the effect of 
malaria conveyed from the western Ghats by a strong chilly 
east wind, which blows from an early hour in the morning 
till near midday, during the cold season. t 

Pringle mentions having been assured, by the Physician 
General of the Austrian Army, that the malaria of the 
marshes of the Dannbe and Drave was intensified by the 
cold wind blowing at night from the Carpathian mountaina, 
which were covered with snow.J 

Livingstone saya : " On 19th February, both I, and aeve- J 
ral of our party, were seized with fever, and I could doa 
nothing but toss about in my httlo tent, vrith the thermo- 1 
meter above 90° We have had for the first time in my ex- 
perience in Africa, a cold wind from the north,"§ 

Dr. Dick, Deputy Inspector General of Hospitals, says, 
of Stanley, Hong Kong : "The post has been as a genOTal ' 
rule very healthy, for at least nine months of the year, and i 
it is chiefly at the change of the monsoon in September or ' 
October, that its sanitary state becomes unsatisfactory ; and 
the reason of this seems to me obvious enough, for at this 
aeason of the year, the south-west changes into the north- 
west (east) monsoon, and the temperature of the wind 
changes from hot to cold, while the sun still retains almost 
its fuU power ; the effect of which is, that the troops station- 
ed there, are at the same time exposed to a burning sun and a 
cold wind; without any protection from either,"! Dr. A. 
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Vans Best, of the Bengal Army, quoted by Dr. CHevers, 
also ascribes the prevalence of dysentery, diarrhcea, and 
fevers, at this station, to the north-east wind, and says : 
" The Chinese so well know the necessity of guarding 
against this wind, that whenever they can, they bnild their 
houses with a dead wall to the north."* 

Cold night winds are especially dangerous in hot climatea, and 
are a not uncommon cause of fevers in hilly districts ; especi- 
ally in places situated near ravines or mountain gorges, where 
descending currents of chilly air are frequently met with, and 
where "malaria" is often very intense. 

One of the " chokees," or stations for palankeen bearers, on 
the Dalhousie road in the Himalayah, situated at an elevation 
of some 5000 feet above the sea, was so unhealthy, that of 
the 30 or 40 men always stationed there scarcely one escaped 
fever, I have frequently found more than a dozen men, at 
once, prostrated by intermittent, and most of the others suffer- 
ing from the effects of the disease. Yet few situations could 
be found, so entirely free from all supposed sources of ma- 
laria. 

The site was a narrow ridge of clay slate, connecting a 
large spur with the main range; in front and rear was a 
sheer descent of some 600 or 700 feet into deep, but open 
and rocky valleys, at the bottom of each of which ran a rapid 
stream over a steep and stony bed. The neighbouring moim- 
tains were precipitous ; water had no chance of stagnat- 
ing ; trees, chiefly pine, were few and far between ; and even 
grass was scanty. Two or three small villages near the 
"chokee" were healthy, but they were placed in sheltered 
spots ; while, through the gorge, in which the unfortunate 
palankeen bearers were posted, an icy wind swept down, at 
night, from the snow-clad mountains beyond. This was the 
secret of the fever, and the station has since been removed, 
to a more sheltered site, with excellent eft'ect. 

The station of Madhopore, in the Punjab, is situated on 
the !Ravee, nearly opposite the opening in the mountains 
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through which that river enters the plains. The ]i 
60 feet above the bed of the stream and is perfectly dry, open, 
and free from marsh. At night, earlier or later according to 
the season, a cool wind blows, from the Himalayah, down the 
narrow rocky valley of the Eavee. This breeze is fresh and 
pure, and can convey no marsh poison ; it renders the nightly 
temperature of Madhopore, in the hot season, delightfully 
cool, compared with that of neighbouring stations, and con- 
tribntes mnch to the general healthiness of the place ; but 
any one sleeping exposed to its influence, with insufflcitjnt 
covering, is almost certain to be attacked by fever. 

On the subject of cold night winds, Dr. Dunbar, of the 
Bengal Army, observes : " Directly in front of the camp waiS 
a ghat or pass, leading to the valley of Sumroo, whilst on ■ 
each side of the ghat, a range of hills rose to the height of 
about 500 or 600 feet. The camp was pitched in paddy 
fields, which had only recently become dry, and in the rear 
was a thick and dirty jungle. The days were generally 
speaking close and hot, whilst during the night, cold and 
freezing gusts of wind swept with fury down the pass. 
I have experienced nothing in this country so cold, as were 
those nights we passed at Chitpele, which used to bring back 
to my recollection the mountain breezes of my native land." 

" The eSect of such sudden and remarkable variations of 
temperature were, as might have been expected, soon visible. 
Many cases of fever and dysentery were admitted into hospi- 
tal daily, and at one time, out of a force of nearly 40O men, 
there were no fewer than 70 to 76 in hospital."* 

Dr. A, Smith, in describing the diseases of Peru, says : 
"Near Payta, from 6 a.m. to 5 p.m. all is sunshine and heat j 
but, at sunset an icy wind blows down from the Cordillera, so 
that no bed clothes are suflicient, and causes a malaria so 
active, that it produces the most malignant remittent and 
intermittent fevers, which often prove i'atal on first, second 
or third, accession ; or sometimes continued fovt 
two or three weeks. The white inhabitants who t 
these fevers, have enlarged spleen and liver."!' 
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Winds, then, are beneficial, in malarious countries, when 
they tend to maintain an equable temperature, and are in- 
jurious when they blow in sudden and chilling gusts ; while 
exposure to cold night winds is especially dangerous, and 
this wholly irrespective of the neighbourhood of marshes 
or forests. 
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The effect of nightly chill ia sometimes felt in places, and at 
times, when it would be little expected. 

On some tablelands and amongst low ranges of hilla, in j 
Central and Southern India, as I havo already mentioned, 1 
malarious fever, of a very severe type, prevails in the hottest^ 
and drieat season. 

Thus, "there are several parts of the Mysore cocmtryJ 
where fevers are endemic, as for example the ' drooga' ( 
hill forts."* 

This form of malarions disease prevails, at the same time, 1 
in dense jungles and amongst barren rocks. 

Dr. Heyne, whose article on the subject has been quoted by 
several writers, observes : "This fever is particularly distin- J 
guished by the quick succession of its types, from intermit- | 
tent to remittent, or to a continued typhus ; which last, either { 
carries off the patient, or passes again into an irregular in- 
termittent. It has further the peculiarity, like the marsh , 
fever, of causing enlargement of the liver and spleen. It 
exists as an endemic, among most ranges of mountains of 
• Jlfodnw Topographical Eaports, ISO. 
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this penioBuIa, confining itself to a very narrow circle (scarce- 
ly more than two miles) about each hill ; it may be said to 
reign in tlieae situatioua duriDg the whole year, but it pre- 
vails moat during ihe very hottest season, from March to 

" These hills," further observes Dr. Heyne, " are not more 
woody than other healthy places; some indeed, where the 
epidemic in 1808 and 1810, aa well as the endemic, were 
most destructive, are quite naked of trees, aa Dindigul, 
Madura, and the rocks west of Seringapatam. The vegeta- 
tion is certainly at some seasons luxuriant, but this is only 
the case after the rains have set in, when the fever has dia- 



" Nothing bat bare rocks and stones and brown earth, can 
be seen on the surface of these hills, or in the jungles j 
neither can there be a want of ventilation, for where the tem- 
perature diifers 20° to SO" in the twenty-four hours, as it 
often does here, and where the hills are mostly in single lines 
and nearly naked, there must be, and there is, a strong 
draught and ventilation in the course of the day." 

" The hottest season, when the rocks exposed to the meri- 
dian rays of the sun are heated to 220°, is the epoch whea 
the fever rages most-" I 

" It has been observed, that the night air of such plaoea is 
particularly to be dreaded." 

" The first heavy rain, in June, banishes, in some degree, 
this fever, for the rest of the year, and certain places, where 
it raged a week before, are resorted to aa healthy and de- 
lightful." 

" It is known that this ferer terminates about the same 
period after the first raina, at Seringapatam, in the Wynaad, 
and other places."* 

Here we have an instance of malarious fevers of a very se- 
vere form, arising on and near rocky hills, (some covered with 
jungle, and others perfectly barren,) at the hottest and driest 
season of the year ; when, in almost all cases, vegetation is 
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80 parched aud burnt up, that nothing but the 
rock is to be Been. But no sooapr does the rain full, the 
earth become saturated with moisture, and vegetable decay 
become possible, than the fevers, in some cases, almost en- 
tirely disappear j while in others, they take the milder in- 
termittent form. 

In a report on the Anamallay hills, which are situated in 
the part of India to which Dr. Heyne refers. Inspector Gene- 
ral of Hospitals Dr. Pearse, observes : "The working season 
of the forest department in these hills extends from July to 
January (the rainy and cold seasons) ; during the rem ainin g 
six dry months of the year, the forest is altogether abandoned ; 
the fatal character of the fever, which then appears in all its 
intenaity, rendering this course necessary." 

" Fevers of a milder type prevail at all seasons."* 

Indian hill fevers may well be a puzzle to those who believe 
malaria to be an organic poison. But when these diseases 
are considered as the result of climatic causes only, the phe- 
nomena connected with them are readily explained. 

This so-called "hiil fever" is, it must be observed, not 
confined to the sides or summit of hills, nor even to the two 
miles radius assigned to it by Dr. Heyne. The same 
disease occurs in the neighbouring plains, in the Wynaad, 
and in most other jungle tracts of Southern India ; as well 
as in districts further north. It is not confined to dry 
placeSj for the same form of fever is well known in the Terai 
and in lower Bengal. It is to be observed, however, that, 
whether in dry or in moist localities, this severe type of ma- 
larious disease is most prevalent during the greatest heat. 

In some localities, where these fevers are general dur- 
ing the hot season, the laterite formation is common; and 
stiff retentive soils, with impervious rocky subsoil are fre- 
quently met with. Such ground, though it becomes parched 
and dry on the surface, generally retains a certain amoont 
of moisture in its recesses, throughout the hot season. 
And this is especially the case at the foot of hiUsj in ravines, 

• Report 0/ Royal Commission on Sanitary State of Army in India, ii. 616i 
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or on the lower spurs of lofty ranges ; the moisture collecting 
in these situations, where also thia form of malarious disease is 
most frequently contracted. Hot weather fevers, however, are 
not confined to such places, for they occur, as already observed, 
in plains ; and also, aa mentioned by Dr. Heyne, on bare and 
rocky hilla, where there ia little or no soil, and therefore no 
jungle. Dr. McPherson saya, of the hills near Euasclcondah : 
" Immediately beyond the station, high Lills ascend and ex- 
tend for miles, but none of them possess the elevation or 
other requisites, which would attract European colonists. 
They are bare, dry, and very unhealthy."* 

In some instances, the cause of these fevers appears to be 
temporary, induced, no doubt, by irregularity of the seasons. 
Dr. McPherson, writing in 1859, mentions that some 24 
years earlier, a deadly fever was supposed to be the certain 
result of avisit to thehillofEamandroog-t Yet this height 
has been of late years a favourite sanitarium ; in 1S67, 
however, it was visited by an epidemic of ' intermittent.' J 

" Nundidroog, once a place of resort, was abandoned after 
some years as unhealthy, and lately is supposed to have a- 
gain become healthy .''| 

Dindigul was abandoned in 1810, owing to the deadly 
nature of the fever which prevailed there, and was re-occu- 
pied in 1813.11 

Of Yercand, in the Sheveroy hills, at an elevation of 4500 
feet. Dr. McPherson observes : " Here the surface is broken, 
rocky, and jungly, and it has been subject to occasional se- 
vere visitations of fever, either from inattention to sanitajy 
requirements or from the failure of the regular monsoon."^ 

The effect of a failure of the monsoon, or in other words, 
of the absence of rain, is, aa may be supposed, to add greatly 
to the severity and duration of the hot season. 
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Tlie severe type of fever referred to, prevMla npon 1 
no great elevation, or on the lower spurs of more lofty ranged 
As these hills do not attain the cooler strata of the atmo4 
sphere, they are subject, more or less, to the same heating in- 
fluences as the neighbouring plains, intensified, in some cases, 
by their rocky formation and by their comparatively isolated 
position; owing to which, they become strongly heated by 
day and readily chilled by night. The variations of tem- 
perature may, therefore, in the hot season, be even greater 
on these low hills, than in the neighbouring plains ; while 
the dews are often very heavy. The summits of those hill 
ranges, whose altitude is sufficient to reach the cooler regions 
of the atmosphere, are free from the so-called " hill fevers," 
even though these may prevail on their lower slopes ; and 
though the higher parts of the range may bo as thickly 
wooded, and of much the same geological formation as the 
less elevated spurs. Dr. McPherson aays, of the hills near 
Vizianagrmn : " On the more elevated of these, a site has 
been fixed for a sanitarium. But a deadly fever is the almost 
certain result of anight passed on the lower elevations."* 

The moat prominent characteristics of the low hills and 
jungles referred to, at the season in which hot-weather fevers 
prevail, are intense heat by day, and a damp and chilly at- i 
mosphere at night, almost invariably attended with a copious J 
formation of dew. 

During the rainy season, on the other hand, the setting iaM 
of which drives away these fevers, the earth and the atmo-l 
sphere are saturated with moisture, the temperature, as Dr.T 
Heyue tells us, falls to 74^, evaporation and nightly radiationj 
are reduced to a minimum ; and the climate is mild andj 
equable. 

These situations remain comparatively healthy thronghoutl 
the rainy and cold seasons, and until the intense heat agt 



In these ranges, whether wooded or barren, as in marshat 
And in swampy jungles, night is the time to be dreaded ; anclj 
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BkS Dr. Heyne observes, the natives, wlio sleep in the open 
air with little or no covering, are more subject to the fever 
than Europeans, who are of course seldom unprovided with 
tents and bedding. 

There can be little doubt that the cause of these " hill," or 
"jnngle fevers," as well as of other i'orma of malarious disease 
in the tropica, is exposure to chill after a continuance of very 
great heat. 

In confirmation of these views, I may quote the followiny , 
remarks, from the report of a special medical committee, ap- 
pointed by the government to enquire into the cause of the 
Bickneas in the garrison at Seringapatam, one of the places 
mentioned by Dr. Heyne, as especially noted for the mor- 
taHty caused there, by the "hill fever." 

" Seringapatam, being under the influence of both north- 
east and south-west monsoons, rainy weather prevails from 
the beginning of May, till the beginning of December. The 
latter part of that month, January, February, March, and 
April, are dry and sultry. Fi-om the middle of December 
till February, cold bleak N.B. winds prevail ; between that 
period and the commencement of the S.W. monsoon is the 
hottest weather." 

" Heavy dews and damp atmosphere prevail, more or leaSj 
throughout the whole year, but more particulai-ly during the J 
months of January, February, March, and April ; the va- 
riation in the temperature, between day and night, is also ] 
greatest at this season,"* 

" From the coramencement of the hot weather in the middle 
of February, to the beginning of May, the diflerence of tem- 
perature, between the day and night, is extreme, and this is 
tlie season when the bilious remittent fever, the most fatal 
disease at this station, rages with the greatest violence."* 

I have already alluded to the belief, common amongst the 
natives of hot climates, both in the old and in the new world, 
that bare, dry rocks produce malarious fevers. " 

Humboldt, who considered this belief superstitious, ob- 
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serves : "The fevers which prevail (luring a great part of tbe 
year in the villages of Aturea and Majpures, around the two 
great cataracts of the Orinoco, render these spots highly 
dangerous to European travellers. They are caused by vio- 
lent heata, in comhiuation with excessive humidity of the air, 
bad nutriment, and, if we may believe the natives, the pesti- 
lent exhalations rising from the bare rocks of the " raudales.' 
At Carichana the village is intended to be destroyed, and 
its place changed, merely to remove it from the black rocks, or 
from a site where for a apace of more than ten thousand square 
toises, banks of bare gianite form the surface." Some idea 
may be formed of the nature of the exhalations from these 
rocka from Humboldt's observation, that "when walking 
between the hours of one and three in the afternoon at Ca- 
richana, Atures, or Maypures, amongst blocks of stone, des- 
titute of vegetable mould, and piled up to great heights, one 
feels a sense of suffocation, as if standing before the openingf 
of a furnace."* 

Humboldt found the temperature of these rocks to be, du- 
ring the day, 48° C. (118°-4 F.), and in the night, 36° 0. (96° 
"8 F.)* The reading of the thermometer at daybreak is not 
given ; but, as the loss of heat, at tbo time of observation, 
already amounted to 21°'6 F., increasing at the same ratio, 
it must, by the morning, have been very great. 

Here, is a clue to the mystery of the poisonous exhalations 
from the " laxas negras." The heat by day is very great, 
and so is the nightly fall of temperature, while the effect of 
the latter, upon animal bodies, is intensified by the con- 
densation of the enormous quantity of moisture in the at- 
mosphere, which is alluded to by Humboldt, as a probable 
cause of the fever. 

The exhalations from the black-crusted granite are con- 
sidered much more deadly, than those from that, of a browa 
or reddish white colour, in tho same neighbourhood. This 
confirms- what has just been said, as Humboldt remarks: "I 
observed pretty constantly in putting the bulb of the ther- 
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mometer in contact with the ledges of bare rock, that the 
"laxas negraa" are hotter during the day, than the reddish 
white granites at a distance from the river ; but the latter 
cool, during the night, leas rapidly than the former." Thia 
writer contiuues : "It may be easily conceived, that the emis- 
sion and loss of caloric is more rapid in maaees with black 
crusts, than in those which abound in laminfe of silvery 
mica* 

In the City of Angostura, situated on the Orinoco, at the 
foot of a hill of hornblende schist, bare of vegetation, Hum- 
boldt found the same dread of exhalations from the rocks, 
when acted upon by intense heatjl" and here, the cause of the 
evil was undoubtedly the same as at Carichana. 

The malignant influence of the rocky hills of Southern 
India during the hot season, attributed by Dr. Heyue to 
magnetic causes, and the emanations supposed to arise from 
the granite of Hong Kong, and of other places, in the 
tropics, are, without doubt, of the same nature as those above 
alluded to; and the noxious properiiies of the rocks are 
owing to nothing more, than the inteuse heat accumulated 
by day, (reaching, as Dr. Heyne tells us, to 220° F.,) succeed- 
ed by a chill, and generally damp atmosphere at night, 

In all climates tho evil influence existiog in malariona 
places, from whatever source this is supposed to arise, is 
known to be counteracted by fire ; and the protection of this 
powerful agent has been invoked, in such situations, from the 
earliest ages. As Lancisi observes,]: the myth of the destruc- 
tion of the Lernean Hydra by Hercules, which could only be 
accomplished by the aid of fire, points to this. 

Hippocrates is said, by means of fire and smoke, to have 
arrested the pestilence at Athens ; and Acron is said to have j 
done the same at Agrigentum, by turning a cold and damp ] 
atmosphere, into a warm and dry one.§ 

Pliny alludes to the use of fire for tho same purpose, 

• NamUivc oj Travel, a. ai?. 
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At the present dnj, the protection from malaria, which ] 
afforded by fire and smoke, is recognised both by the cii 
ed man and the savage. 

In Central Africa, no negro thinks of spending the i 
without a fire. Livingstone refers to the benefit ial in flu 
of this powerful antidote to malaria. Lind mentions, thi 
the negroes of the Gninea coast, on the setting in of t 
rainy and sickly season, retire into well-thatched huts, 
they keep fires Hghted.* 

In Venezuela, Humboldt found, that every Indian 1 
fire close to his hammock. t 

In India, the natives know well the value of fires at night, 
as a protection against fevers. The Goojur herdsmen, bud- 
died together round their iirea, brave the deadly " awal" of 
the Terai. The Jeeva, wrapped in his wadded coat and pro- 
tected by a fire, watches his nets, night after night, unharmed 
amidst the malaria of tho swamp. 

In Madagascar, a fire is kept smouldering at night in 
every house, as the natives beheve, that the poison then 
rises from the ground, and can only by this means be 
destroyed. I 

Davy, says : " In Ceylon, the natives carefully avoid night 
air and, iu the interior, generally have a fire in their sleeping 
rooms." He also mentions, that at the temple of Kuttra- 
gaura, in one of the most unhealthy districts of the island, 
where a great number of the pilgrims are swept off annually 
by disease, the officiating priest had lived for a number of 
years with impunity ; and that the only precaution he took, 
was to sleep in an inner room, with a fire burning in the 
middle of it.§ 

Monfalcon tells us, that when the French, before Mantua, 
were obhged to bivouac amiJst the swamps. Napoleon main- 
tained the health of his troops by keeping up lai 
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It is often recommended that in case of epidemic disease, 
in a camp, large fires should be lighted to windward ; but 
beyond a vague notion, that the poison has some difSculty in 
getting past it, very few people have any idea as to how 
either flame or smoke is beneficial. 

Under any of the usual theories on the subject of malaria, 
the influence of fire and smoke, in counteracting its efiects, is 
not to be easily explained ; but, when taken in connection 
with the views expressed in this work, their mode of action 
becomes at once apparent. 

The most evident effect of large fires is to heat the cur- 
rent of air passing over them, depriving it of part of ita 
moisture ; while the smoke, forming a cloud overhead, efiect- 
nally checks the radiation of heat. In short, the night air is 
kept warm and comparatively dry, as in the case of Agrigen- 
tum, just referred to. 

In producing these effects, smoke plays a very impor- 
tant part, as it contributes greatly to diminish the nightly 
cold. 

We are told, that "in the clear blue sky of the valley of 
Chamouni, if the crops should not have ripened towards the 
end of the season, the peasants make fires of green wood, on 
the sides of the enclosing mountains, the smoke of which, 
uniting in the middle, forms a kind of cloudy canopy ; which 
not only prevents the escape of radiant heat, but increases ita 
intensity, and prevents the formation of froat."* A similar 
use is made of smoke in other parts of the world. 

Fire, therefore, by maintaining warmth at night, is the 
antidote, at once, to malaria and to chill. 

Malaria is often said to be less prevalent in towns than 
in the country. 

Pringle observed, that the troops in Holland suffered much 
less from fevers, when stationed in towns, than when quar- 
tered in the country, though the positions were only a dia- 
tance of & mile aparb.t 
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La Roche aajs, that fclie city of Louisville on the 1 
was at first bo uDhealthy from the effects of malaria, that it- 
was called the " grave yard of the west." But, aa drainage 
was improved and building extended, it became one of the 
healthiest cities on the river. Still, however, it is always- 
observed, that the nearer to the centre of the city, the leas ia 
the danger of malarious disease; and that Btreets, which 
were unhealthy, become healthy as buildings extend beyond 
them.* 

A very similar change has taken place in London, since 
Sydenham's time. 

I have been aasured, by a gentleman who spent many 
years in Spain, that, in the most malarious districts of that 
country, tho large towns are comparatively free from inter- 
mittent fever. 

Dr. Dempster mentions, that, in the city of Delhi, and es- 
pecially in the moat dense and crowded quarters, he found 
comparatively few indications of the malarions disease, 
which, prevailing to a considerable extent in the outskirts, 
was present in its highest intensity in the neighbouring 
coirotry.t 

Macculloch suggests, that the immonity of towns, from 
this cause of disease, is owing to the decomposition of the 
malaria by the smoke ;J this, however, is scarcely reconcile- 
able with the supposition, tLat, owing to its great density, 
the poison must always remain near the surface of the ground. 

There is one way, nevertheless, in which, as I have already 
shown, smoke may destroy malaria; and that is by checking 
the nocturnal radiation of heat. It is well known that the 
nightly temperature of towns ia higher than that of the open 
country, partly for the reason just mentioned, and partly 
from the influence of numbers of firea, and of the heat retain- 
ed by buildings. The absence of damp, owing to drainage, 
and to the small srnface exposed for the absorption of mois- 
ture, also contributes to render the night air of towns com- 

* On PiMumonia, ^c, iii. 265. 

t fieport of Soyal Conimiaaion on Armv in Iwlia. i. 474. 

t On Malaria, p. W&. 
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paratively warm and dry. Dew is much less copious in 
towns than in the country. 

Davy observes, that in August and September 1833, the 
greatest diurnal variation of temperature in the town of 
Valetta was 4P F., while in the country it was 20° F. ; and 
in Hie course of two months, the greatest variation in the 
town was 13° F., while in the country it was no less than 
39°.* If, then, we look upon the chill and damp of the night 
air as malaria, it becomes easy to understand how it is held 
in check by the dryness and warmth of the town, with its 
smoky canopy, and numberless fires. 

* Topography ofloniwn Isles cmd JfoZto, 264. 



CHAPTER XY. 

rNFLtFENCB OP HEAT IN CONNECTION WITE MALARU. 
Effects produced b; continued eipoanretoaTery hig-htemperatace— Hnmboldt'* 
obaervatiouB— Bemu'liB of Sii J. R, Martin, and Dr. Morehr^ad— MnlariouB 
fevera alwayt most pcevalent after grflat heat — Priogle's and FergnBson'a 
observations— Effects of insufficient protection from calorific inflnences — Prin- 
gle's remartB— Author's experience — McKinnon's observation — Cause of nn- 
healthiness of csseraated barracks and torts in India— Effeals of eipoBure to 
sun- Eemarka of Drs. Dicb and MuTcfaieou- Chill a causa of malarioua 
fevers during great heat and drought — Eiplanation — Type of malorions 
fevfirs aggravated in hot season — Fergnaon's remarts— Fevers more Bevara 
ailer unusuall; protracted heat, and most malignant in hottest climates — 
Some forms of fever caused by heat— Dr. B. W. Richardson's remarks- Thi» 
elaSBof diseases not considered roalarioua— Tet most intimately connected 
with remittent and intarmittent fevers— Li sotdece considered to be result of 
climatic influenceB, scarcely distinguishable from others, supposed to be 
caused hj a ^pecilic poison^Dr. McKinnon's remark — Connection betweea 
ardent and malarious fevers explained. 

It is known, that, after long exposure to great heat, the 
Bystem becomes more sensitive to, and less capable of resist- 
ing, the effects of cold; and that after a residence in the 
tropics, or even after a long period of hot weather in cooler 
regions, the body becomes sensitive to a fall of temperature, 
which, in a milder climate, or a cooler season, would scarcely 
be perceived. Humboldt, in noticing this fact, observes ; 
"Though we had yet scarcely been two months in the torrid 
zone, we had already become so sensible to the smallest varia- 
tion of temperature, that the cold prevented us from sleep- 
ing; while to oiu' surprise, we saw that the centigrade ther- 
mometer was aa high as 21°'8 (71° F.). This fact is familiar 
to those who have lived long in the Indies, and is worthy of 
the attention of physiologists."* 

Humboldt, again and again, alludes to the effects of con- 
tinued heat, and observes, that " it is generally the duration 
of a high temperature, and not the excess of heat, or its ab- 
solute quantity, which occasions the sufferings of the inha- 
bitants of the torrid zoae."t 
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This writer mentions, that at Ciimana, where tte average 
temperature is 27°7 C. (82° F.), during heavy showers, peo- 
ple in the streets are heard exclaiming, "what an icy cold, 
I shiver aa if on the top of the mountaina," though the cen- 
tigrade thermometer exposed to the rain sinks only to 21°'6 
(71° F.)."* 

In India, and in all hot climates, a similar sensation of 
cold is experienced on the setting in of heavy rain, aUhongh 
the thermometer may only fall a few degrees ; and this is 
particularly the case after long drought. 

This extreme sensitiveness to the slightest sudden abstrac- 
tion of heat, owing to the heat -producing power being 
weakened by long -continued exposure to a high temperature, 
has not received the attention which it deserves, in con- 
nection with the study of the causes of "malaria ;" although it 
has been alluded to by several writers. 

Sir J, R. Martin observes, of the cold season in Bengal : 
" It is then we become aware of the effect of long- continued 
exposure to a high range of temperature, through our ex- 
treme predisposition to be injuriously affected by cold."t 

Dr. Morehead, too, remarks : " In judging of the facihty 
with which the temperature of the surface of the body be- 
comes reduced in India, we must bear in mind the diminished 
power of generating animal heat, characteristic of warm cli- 
mates and asthenic states ; and that, consequently, in these 
circumstances, the surface of the body may become towered 
in temperature by an amount of external cold, inadequate to 
produce this effect in colder climates, or stronger constitu- 
tions ."{ 

In some cold cHmates, and even in elevated situations in 
warmer latitudes, malaria is very rare, except after hot sum- 
mers. Everywhere it is most intense after unusual heat, 
but this is especially the case when the change to compara- 
tive cold is sudden. 

"This putrid remitting fever," says Pringle, "attended 

• Narrative o/ Travtl. v. 178. 

t Influence of Tropical Climates, &a , p- 39. 

% On Dmast in India, i, 7. 



every campaign, but was moat fatal after the hot aummerff 
of the years 1743 and 1747. In 1744 and 1745 the seasons 
being temperate, fewer were seized and the cases were mild- 
er."* 

Again, the same writer says : " Intermittent and remit- 
tent fevers are worst after hot summers in the Netherlands." 

Fergusson observes, that in 1794, when intermittent and 
remittent fevers were epidemic, in the army in Holland, 
" the summer had been hot and dry." 

" In 1799, the army, in the worst part of the same coun- 
try, had no fever, the summer was wet and cold." Again, 
in 1810, the year of the Walcberen expedition, "the summer 
had been hot and dry."1' 

A very great prevalence of malarious fevers, after a period 
of unusual heat, is frequently noticed in every part of the 
world. In 1865, the heat had been veiy great at the Mau- 
ritius, for some time before the epidemic of malarious fever 
appeared. At Hong Kong, in the same year, the heat was 
nnusnally great. J The hot season, in Korthem lodia, laat 
year, was very severe. In each of these cases, the extraor- 
dinary heat was followed by a great prevalence of malarious 
disease. Great as the heat always is, on the coast of Africa, 
a hotter season than usual is followed by an increased pre- 
valence of fevers. On board H. M. S. Pioneer, at the mouth 
of the Congo river, on the setting in of the " rains" after an 
unusually hot and dry season, every white man, with one ex- 
ception, was seized with remittent fever ; and the sickness 
was equally severe amongst the merchant shipping and on 
shore. I 

The predisposing effect of heat is generally, as might 
be expected, more intense in proportion to the degree 
of exposure to it ; so that men, much exposed to the direct 
rays of the sun, or insufficiently sheltered from solar influ- 



• Oft Diieasea of tits Armiy, iii. 4. 173. 
t On the Saiwre raid Historj) of the Marsh Poison. Traiia. Bojral Sooietj of 
Kain. ToLii. 

t Parliammtcuy R»part, Ohina, 1866. p. 415. 
g Naval Utdical Report, 1867- 
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■ence, are very subject to the attacks of malarious diaeaae, 
Thia was strikingly shown in China, in 1865j and is often 
seen in India; where the difference between a cool house and 
a hot one, or a large, thick tent, and a email, thin one, is 
fully appreciated. The effects of insufficient protection from 
solar influence did not escape Pringle, who aaya : " Soldiera 
in camp sufi'er a great deal from heat, by being constantly 
exposed to the sun, either without any shade at all, or only 
sheltered by a thin tent ; where the air being so much con- 
fined, the heat is often more insupportable than without, in 
the sun. Thia circumstance, joined to the damps of a camp, 
seems to be the cause that the summer and autumnal diseases 
of an army, even in a northern latitude, resemble bo much 
the epidemics of southern countries ; especially of those with 
moist air/'* 

I have frequently known case after case of fever occnr, in 
small, and badly arranged houses, in which the heat was 
very great ; when more roomy and cooler dwellings, in the 
same neighbourhood and on similar sites, were free from the 
disease. At Madhopore, the people hving in one or two 
small houses, which afforded very insufBcient protection from 
the heat, were frequently attacked by fever, sometimes of a 
very severe type ; while those inhabiting larger and cooler 
buildings, some of them within a distance of one or two hun- 
dred yards, were perfectly free from it ; the sites in each case, 
being precisely similar. Dr. McKinnon, with reference to 
these fevers, truly observes : " Good house accommodation ia 
a great safeguard."! 

The intense heat and very great nnhealthiness of case- 
mated barracks, in tropical cUmates, are proverbial. In 
most forts in India, even where the barracks are not case- 

" On Diseasea of Che Army, ii. 2. 79. 

t On Climatic Fevers. Ind. Ann. Med. v. 1B3. 

In conaectioa wit)i this auhjoct, I maj obsane that, in a, tropical olimste, 
ths roof of a honsaliBj nearly as great aii influoaoo lu tlia floor, upon tho health 
of theinmatoB; although thia Boems to ba sometimei orerloolied. It Is moat 
probable, that the inteQau heat, and coiuoqaent nnhealthineaa, of some of the 
new two-atoried harrocks IQ lodia, is, ia great moaiare, owing to their alat« 
roofi, which are quite unGt lor such a climate; alate being a moEt powerful ab- 
■oibent of heat. 
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mated, the proportion of fever caaes is very large; and the 
heat, in almost every case, from the presence of large masses 
of rock or niasoniy, is very great. 

In the fort of Jhansi, built upon a barren rocky hill, the 
heat was intense ; and the garison suffered much more 
severely from intermittent and remittent, as well aa from 
ardent fevers, than did the troopa in the neighbouring can- 
tonment. 

In the fort of Lahore, in 18S7, there were 107 cases of 
paroxysmal fever in an average strength of 62 men.* 

Staff Surgeon Home mentions, that at Peshawar, in 1865, 
while the officers managed to cool down theii- bungalows to 
90°, the men's barracks had a temperature of 1 10°. No un- 
usual sickness amongst the officers is mentioned; but, 
amongst the soldiers, the proportion of fever cases was 955 
in 1000 men.t 

Troops exposed in tents, in a hot climate, often suffer very 
severely from fevers ; especially on the change from the hot 
to a cooler season. 

If the predisposition to malarious disease may be diminish- 
ed, by good shelter from calorific influences, it may be aggra- 
vated, as might be supposed, by exposm'e to the primary source 
of heat. It has often been noticed, that insufficient shelter 
from the sun's rays predisposes to malarious fevers ; so much 
ao, that, as mentioned by Lind, Blane, and others, it has 
been considered a frequent cause of these diseases. 

Deputy Inspector General Dr. Dick says, with reference to 
the fever at Hong Kong ; " There can be no question, solar 
influence is of itself, an effective predisposing cause of fever 
aud other malarious diseasea."J 

What is "solar influence," but, another name for heat? 

Dr. Murchison observes, that at Prome, most of the men 
who were necessarily exposed to the sun, suffered from ceph- 
alalgia, and other symptoms of cerebral congestion, and many, 
a few hours after, were attacked by fever.§ 



• Army liediad Repurl, 1B67. 
t Army Iftdiad Report, 1665. 
t Paritanwjilan/ Report. Chini 
§ Oh the Climate ef Bwmah, 2C 
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The impression, that malarious fevers may he produced by 
exposure to the sun's rays, prevails in all hot climates. 
Humboldt mentions, that, at La Guayra, one of his neigh- 
bours, seeing him esposed to the sun, insisted upon his swal- 
lowing a dose of physic on the spot, to keep off fever.* 

It may appear paradoxical to speak of chill as a cause of 
disease occurring during the most intense heat, when the fieiy 
" hot wind" is blowing night and day, little difference is 
to be felt between the daily and nightly temperature, and no 
trace of moisture is perceptible, in atmosphere or soil. Yet, 
BQch ia the predisposing effect of a continued high tempera- 
ture; so sensitive does the system become to the slightest 
abstraction of heat ; and, in such a dry state of the atmo- 
sphere, so powerful is the refrigerating effect of evaporation 
from the perspiring surface of the body, especially if aided by 
currents of air ; that a sensation of chill may sometimes bs 
felt, even during exposure to the hot wind. A powerful cur- 
rent of dry and heated air may chili the body, by acting upon 
its perspiring surface, and the moistened clothing, as cftect- 
ually as it reduces the temperature of a room, by evaporation 
from the wetted grass of a tattie ;t ^^^ ^^ tho same way. 

At Jhansi in June 1860, a young officer, of the Battery of 
Artillery to which I belonged, was exposed for some time to the 
sun at mid-day; he then in a profuse perspiration came into 
the house, through which a hot wind was blowing, as all the 
wood work had been burnt by the rebels, and the tatties, 
which served for doors and windows, were almost dry : in a 
few minutes he complained of feeling chilly, and, in a few 
more, he was in the cold stage of a sharp attack of intermit- 
tent, 

This officer had never previously suffered from fever, when 
he went out a short time before he was in perfect health, and 
he had not, whilst away, been into any malarious locality ; in 

• Nartatim of Travel. li. 3S6. 

t A bamboo frama, thatched with fehua khus or gra?a, which, baing kept wet, 
cooIb the air passing tlirongli it. 

TatticB arc placed ia the daorirays, oa the wiadward aide af a. honse, in tha 
hot acaeani and the etconger and hotter and, therefore, drier the wind, the 
greater ia their re&igerative power. 
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fact, at that season, the whole country round was parched and 
perfectly dry. 

A year after thia, I auffered from a severe attack of the 
aame complaint, which came on, during a moraing call, from 
Bitting under a punkah in a cool room after riding through 
the sun and hot wind, at mid-day, in the month of April, 
I went into the house perfectly well, but had not sat there 
ten minutes before I felt the sensation of cold water running 
down my back ; and, in a few minutes more, my friends had 
to put me to bed, shivering with ague. 

Sitting, or sleeping, near a tattie is a frequent cause of 
fever, as well as of dysentery and other diseases. And 
who, that has passed a hot season in the plains of India, 
has not a vivid recollection of the sensations experienced 
when, in the close, stifling atmosphere of tho night, the 
punkah was stopped, even for a moment;— the suffocating 
heat ; — the bath of perspiration : — and then, the chilly feel- 
ing, when the air again set in motion by the punkah, caused 
a rapid evaporation, from the wet clothing and perspiring 
skin. Chill, from such a canse as this, is a fruitful bootco 
of fever in the hot season. 

The influence of l;eat, in connection with malarious disease, 
is further shown, by the aggravated form assumed by fevera 
in the presence of a very high temperature, whether com- 
bined with drought, or with moisture; and by the milder 
form they acquire, aa the climate becomes cooler. 

It is well known, that in hot countries, malaria is more 
powerful than in oold ones ; in fact, that as the intensity of 
the heat, so, as a rule, is the intensity of the malaria. 

"Degrees of disease," says Fergusson, "might be almost 
measured by degrees of solar heat, from the agues of 
Lincolnshire to the mahgnant remittent of the West 
Indies."* 

It has been observed, that not only is there a tendency in 
malarious fevers to assume the remittent and continued type 




* On the Nature and Hutori/ of t^ Marth Poiton. Traiu. Bojal Society, 
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in hot climates, and the intermittent in cooler onesj but, that 
this relation extends also to the seasons ; that fevers of the re- 
mittent and quasi contiuuod forms prevail during the hottest 
months ; the type changing into intermittent with a fall of 
temperature, though sickness may then become more general. 
Even in temperate climates, the type of fever is most 
severe towards tho end of a hot summer, bacoming milder 
as the season grows cooler ; although, from the greater de- 
gree of nightly chill, the number of those attacked may then 
be increased. 

Pringle says : " But it was observable, that even in the 
worst parts of that country, as soon as the weather cooled on 
the advance of autumn, the fever begaa to assnme a milder 

" In Mysore, in the hot seMon, bilious remittents and 
fevers of a typhoid character frequently occur, as also dysen- 
tery &c. It is however on the setting in of the monsoon, that 
fevers are most prevalent, the intermittent being then the 
prevailing type."t 

" At the termination of the monsoon and setting in of the 
cold season, fevers are very prevalent, but are of milder 
tjpe."t 

Dr. Eatwell observed, in China, that at the commence- 
ment of the hot season the type of fever changed from" inter- 
mittent to remittent ; and again, that the remittent faded 
into the intermittent form, on the setting in of the cool 
season. J 

" At Peshawur, which is beyond the range of the monaoona 
or tropical rains," says Dr. McEinnon, "continued and re- 
mittent fevers prevail during the hot months, when the 
temperature is very high ; while intermittents are most 
common in and si'ter September, the weather having become 
cooler, though there may have been no rain."§ 

Davy observes that "in the islands and on the shores of 

' On DUeasBt nj Vie Army, iii. i. ISO, 

t Madras Tapinrapkical It^orts, 13*i, 

I Repnrt of Kuy- Cominissien on Sanitary State if Army in India, i, 431. 

§ Indian Ann. Med. 1656, No. v. ISO. 
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the Mediterranean, and alao in Ceylon, the severest tbrta I 
of fever, that of the i-emittent kind, is most rife in the hottest '| 
weather."* 

In Algiers, it is in the months of July, Augnst and 
September, when heat is intense, rain and clouds are 
rare, and the earth presents the appearance of a desert, 
that the simple, quick)y-em-ed intermittent fevers of spriag, 
Bsaume a form more or less grave, take on remittent, pseudo 
continued, and continued types, and invest themselves with 
lyphoid symptoms 4 

At Aden, where the heat ia intense, but the soil contains littls 
or no moisture, except immediately after rain, and vegetation < 
cannot exist, the remittent and continued are the most pre- 
valent forms of fever, amongst the white inhabitants; while 
the black races, upon whom heat has not the same effect in 
depressing the vital powers, suffer chiefly from intermit- < 
tents. 

In conntries where the heat is v«ry great, and there is | 
little or no cool season, fevers of the remittent or continited i 
type occur at all times. 

On the coast of equatorial Africa the fevers, which bo 
constantly prevail amongst the whites, are of the remittent 
and continued form; while, as Livingstone observes, from 
Lat. 8^ south, " they almost invariably take the intermittent 
or least fatal type ;" and in Lat. 20° south, even this form be- 
comes rare.J Thus, the gravity of the disease regularly 
diminishes with the temperature. 

In the West Indies, and on the neighbouring coast of 
South America, bilious remittents prevail at all seasons. 

In fact, whenever fevers prevail during great heat, they i 
evince the same tendency to assume the remittent or quasi ■] 
continued form, whether the country bo dry and barren, or 1 
marshy and covered with rank vegetation; which shewa J 
plainly the influence of heat, in causing the greater intensity 
of the disease. 

• TopoSTophy of Ionian Tslands, ^c, 347. 281. 
i Saapel, Maladies de FAlgerie, u. 16G, 182. 
I Tra,veU in Southeim i/Hca, 506. 



733 



Some forma of fever are cauaed by continued exposure toj 
^eat heat alone. Insolation and the ardent fever of hot cli-< 
mates are ascribed, by most authorities, to thia cause.* 

As these diseases are not generally attributed to "malaria," 
to discuss them, at any length, is not within the scope of this 
work ; my object, in alluding to them, is to notice that some 
fevers, very closely connected with those known as " malari- 
ous," arise from climatic causes. 

Dr. B. W. Richardson observes : " An animal which can- 
not cool down rapidly enough, to meet even a moderate in- 
crease of external temperature, will show increment of heat 
that shall be fatal, in an air in which another animal may 
live unaifected. An animal subjected to active oxidation, 
while the conditions for equalisation of heat are imperfect will I 
Buifer from increment of heat and may die." \ * 

These observations have a very important bearing upon 
the subject under consideration. 

While in a good state of health, and exposed to no other 
untoward influence, a man may maintain a state of equiU- 
brium of temperature, even, when exposed to intense extern- 
al heat. But, if from debility, exposure to fatigue, or any 
other depressing or untoward influence, the vital functionSj 
especially those of circulation, respiration, and cutaneous 
evaporation, are embarrassed, the equilibrium may be de- 
stroyed ; and the man be placed, at once, in the position 
of the animal referred to by Dr. Richardson; fever being- 
the result. 

It is found consequently, that those who are afFected by 
insolation, heat apoplexy, or ardent fever, are generally the 
weakly; (frequently patients in hospital, or convalescents;) 
those Buffering from fatigue ; or those engaged in active physi- 
cal exertion. Men, also, are frequently attacked, who during 
intense heat are parched with thirst. 

These diseases, and the so-called " malarious fevers," arise ] 

■ Martm, Influence of Tropical Climates, &c, 2ftl,— Morohend, On Diseaaa ii 
India, ix. 165.— Day, On. Tropical Noii-nuilarioua Faiiers- Indina Ann, Mad. \ 
No. li. 71. — LoHsmniQ, On Heat ApopUai). Indian Ann , iled. No. ai. 40£L 

t Maiioal Times and Oai«tU. Jan, 29tb, mo. 
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under differontcircum^Uncea. The former occur only iluring 
periods of great and coatinQOUB heat; and, except in rnro 
instances when the temperature remains very high dur- 
ing the night, the attacks take place in the day time. 
Yet, remittent and intermittent fevers are frequently found 
to supervene upon attacks of ardent fever, or of insolation. 
So often is this the case, that some writers Lave assigned a 
malarious origin to the latter diaeaaea." 

Dr. Henderson, quoted by Sir J. R, Mar!in, says : "Where 
tHe line was to be drawn between apoph'xy and remittent 
fever, ia here difficult to say."t 

Insolation and aideut fever are, however, admitted to 
from climaHn causes onh/,* by those who insist, that reinil 
tenta and i u ter mi t tents are the results of an organic poison. 

Further, some of the forms of fever, considered by 
to arise from climatic causes, are di s tin guis lied with so mnch 
difficulty I'rom those, which are said to be the result of a. 
specific poison, that so careful an observer as Dr. Morebead 
says, of the diagnosis between common continued fever, 
which he considers non-malarious, and malarious remittent : 
"This diagnosis is materially assisted, by bearing in mind 
whether the season is one generally free from maliria or not, 
whether the temperature is very high, and whether the 
sufferers have been previously exposed to malarious influence 
or not. The character of the febrile disturbance likewise 
assists us; — as whether there is much cerebral or gastric 
complication, and whether the remission is distinct."§ 

To enable us to distinguish, therefore, bi^tween two classes 
of disease, one arising from purely climatic influences, and, 
the other supposed to arise from an organic poison, less da-, 
pendancB is to be placed upon the symptoms, than upon 




• Hill, On Beat ApopUay. Indian Ana. Mad., No. t. 207, 210. 

t Infiaeniie of Tropical aimates, Ac. 2(14. 

X "Bat between the patliolog? of ardeot and n3mitt«nt fsTer, thera ia beliered 
to bs tiiiB great dilieranue. lu the former tbere is no matcrii:a ia the blood, as 
in the latter, eiatdaing a. aeilatite inflnancB du rital actiona, and laqoiring tima 
for iti elimiiiation."-~Maruli(iui3, On l>i«e(u» in India, nii. IGli. 

5 On DiitaiB in India, v. 57. 
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preBLtmed existence, or non-exiatenco, of a hypothetical " tna- , 
laria," at that particular season. And although the supposed 
causes are ao dissimilar, so little difference is there in tha 
diseases which result, that the character of the febiilo dis- 
turbance only " assists ua" in the diagnosis. 

Dr. Mackinnon well observes ; "In fact we may be very i 
sure, that under what head a particular case of fever is J 
entered, often depends upon arbitrary and preconceived opin- 
ion."* 

It is impossible, under these circumstances, to explain the 
relationship between the two classes of disease referred to j 
but, if we look upon each of these forms of fever as resulting 
from climatic causes, it becomes easy to understand the 
nature of the intimate connection, which undoubtedly exists < 
between them, 

I have shown, that a specific poison is no more necessary 
in the case of intermittent or remittent, than in that of ardent 
fever ; and further, that the exposure to intense heat, which 
gives rise to the sun fever, is also the most powerful predis- 
posing cause of the remittent or intermittent, which ao often 
follows it. In this, consists the relationship 1 
two classes of disease. 

• On Climatic t'ev^s. Indian Ana, Med. No. v. p. 143-. 




irvations— Private Boldiera 
I oivilianB — Each claea attaoked bj w 
lata this diffurence but none of them satis&c- 
tory — AicohoJ is not malaria — DrunkeniieEa often ^i 
climatic iniiuenees — When tbie is Bvoidsd drunkards (oareely in 
to fever than sober men — Cases in point^Eipoanre on night duty grea^ 
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Hennen— Mr. GorB, on fever at Sierra Leone— Dr. Liviogatona'a ejperienoo 
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From what has been said, in previoua chapters, of the origin 
of malarious disease, it ia to be expected, that those must 
suffer from it m.o3t frequently and moat Beverely, who are 
exposed in the greatest degree to climatic influences j and 
this is everywhere the case. 

In epidemics of malarious fever, the greatest sufferers are 
always the worst clad, worst sheltered, and least protected 
from vicissitudes of temperature. The same thing is to be 
observed in the numerous isolated cases of the diseases refer- 
red to, which so constantly occur, especially in hot climates. 

When troops are attacked by malarious disease, whether 
in cantonments or in the field, the private soldiers suffer to 
a very much greater extent than their officers; though, 
all breathe the same atmosphere and so should inhale the 
same poison, if poison there were. The reason of this is, that 
the soldier is often exposed to sun and to rain, with few oppor- 
tunities of changing or drying his clothes, and to chill, night 
air, and hoavy dew ; often sleeping in camp on the damp 
ground, or in the guard room ia his wet clothes : while the 
officer is not nearly so much exposed to these influences, and 
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his means of protecting himself from vicissitudes 
are much greater. 

In Pringle's time, as might be expected, the men, who had 
neither great coats nor blankets, suffered very severely. That 
author, writing of the fever in the army in Holland, observes: 
" The officers were not so subject to it as the common men, 
being leas exposed ; and for the like reason the cavalry who 
had cloaks to keep them warm in the night, were leas liable 
to fall ill ; others who belonged to the army, but lay in quar- 
ters, were least of all aSected ; and the less in proportion to 
their being exposed to heats, night damps, and bad lodg-' 
inga."« 

The British soldier is much better off now, than he waa, 
but still he suffers very much more than his officers from 
malarious diseases ; and the reason is the same as it was ia 
Pringle's time. 

In many cantonments in India, we have opportmiities for 
comparing the health of the troops with that of a white 
civil population, and the difference ia very striking. 

During the 20 years, from 1814 to 1833, the mortahty 
amongst the non-commissioned officers and men of the army 
in India was 83 in 1000 annually. t 

Amongst the officers during the same period, the mortal- 
ity was 38 in lOOO.t 

In the Indian Civil Service, the mortality during the first 
20 years of service in India, was 20 in lOOO-f 

The official document from which I quote, says, of the 
officers : " the diseases were undoubtedly of the same charac- 
ter, and were in fact the same, as those which kill the 
8oldi6r."t And again, "The diseases of the civil sorvantia, 
from which they enjoy immunity in England, are known to 
be the same as ore fatal to the 3o!dier."t 

Thus the diseases of the civilian and those of the soldier 
are the same, differing only in the degree in which they pre- 
vail. If " malaria" were a specific poison, itwould be indeed 

• On Cw Diuaael j/ (he Arnu/, i. 3, 24. 

t Beforiuf RoyaXOanmiiavm av. Sunitarj State of Army in India. 
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eurprisingj that it should show such a strong partiality for 1 
one class of the community. 

Many attempts have been made to explain the excessire'l 
Kabitity of Bolcliers to malariona disease. It has been attri- 
buted, and sometimes justly, to the position and construction 
of barracks; but barracks are not always badly built, nor 
always placed in the most unhealthy positions; yet the 
Boldier invariably auSera more than his officers ; and very 
much more than civilians. Pools of water, trees, weeds, and 
the presence of organic matter in wells, have been blamed; 
but the civil population of the cantonment are equally ex- 
posed to these. Excesses in eating aud drinking have also 
been alleged as causes of the greater prevalence of disease 
amongst soldiers. But these will not account for malarious • 
fevers. Moreover there are few white men in India, who 
eat less than soldiers, and certainly very few oiEcers who dt> 
not eat more. I 

I have known five healthy young officers, who had clubbed I 
their rations on a march, eat their whole daily allowance for 
breakfast. 

The uninitiated, when they hear of the soldiera's pound of 
of meat, are apt to imagine a pound of "juicy steak;" but it 
may be well to bear in mind, that Indian bullocks are nob 
prize cattle, and that the bone, which is developed to an ex- 
tent rarely if ever seen in England, is included in the ration; 
sometimes forming a lai'ge proportion of it. 

Brigadier General Russel, who appears to have understood, 
that men are moat healthy when well fed, says ; " We had a 
regimental arrangement, and made a contract every quarter, 
for the purpose of supplying each man with 8oz of mutton 
for his breakfast, and for the evening meal 6 oz. of bread, in 
addition to the full ration which was supplied by the Indian 
government." And he adds ; " I do not suppose that came up 
to what the officers were eating,"' , 

In the Bengal Artillery, which waa always the healthiest 
corps in India, a similar arrangement existed, and the men 
prided themselves on their good living, 

Htport uf Hoi/al GommUium of Sanitary Slate of Army in India, i, 233. 
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It 13 very certain, that none of those officerSj medical or 
otherwise, who have considered the soMiers ration excesaivflj 
ever tried the experiment of living upon it. 

In India, as elsewhere, other things being equal, the 
healthiest men are those who are best fed ; and whatever 
may be said to the contrary, the rice-eating BengaJlee ia not 
physically equal to, nor does he live longer, nor suffer leas 
from fevers, than the meat-eating Pathan or the liqaor- loving 
Sikh. 

Dr. Livingstone's views, founded upon extensive personal J 
experience, are no doubt correct, viz. that the best prevent^ 
ivea against fever are plenty of interesting work to do, 
abondance of wholesome food to eat, and to be well-housed, 
and well -clothed.* 

It would be a great mistake to imagine that sioknesa, in I 
the tropics any more than in England, or amongst soldiera 
any more than in civil Ufe, is confined to drunkards; al- 
though, from much that has been said and written on the 
subject, it might be supposed, that almost all tropical diseaa© 
was caused by some action of alcohol npou the system ; that 
sober men had little to fear; and that they might expose 
theme elves to climatic influences, almost with impunity- 
Such an idea as this is far from being correct, and would, if I 
acted upon, soon lead to fatal consequences. 

The moderate use of fermented liquors, in malarious coun- 
tries, ia ondoubtodly highly beneficial ; and althongh drunk- 
enness does increase the liability to the diseases referred to, 
it only does so indirectly by means of that reckless exposure 
to cHmatic influences, to which men in a state of intoxication 
are so subject. Thus we are told, that " intemperance in 
the use of partially fermented and drugged hquors, with 
8ubseq<tent exposure to cold, wet and malaria, may be set down 
as the principal sources of disease, amongst the European 
soldiery at Cannanore."t 

The steadiest man does not escape fever; while, if he 1 
be fortunate enough to avoid exposure, the drunkard doea> l 



* E-ifodiiian <o the Zanibcsi, iii. 72. t Hadraa T:^o-jra}ilucal Rtipon 
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not suffer more from malarious disease, ttan his soljer com- 
rades. When serving with the Bengal Artillery, I had many 
opportunities of ub=(erving this ; others, too, have noticed it. 
At Hong Kong, in 18(11, the 99th Regiment suffered very 
severely from malannus fevers ; yet, the surgeon remarks : 
" The sanitary condition of the prison cells has been most 
satisfactory, and the health of the prisoners, most of them 
drunkards, has been better than that of the men at their 
duty; I attnbute this, and their immunity from fever, to the 
fact of their having no night exposure."* 

In this instance the drunken men were amongst the few 
who escaped sickness. 

No one supposes, that drunkenness is beneficial, or that 
it is not injurious, but it is not "malaria;" nor would 
the soldier escape malarious disease, if he were restricted 
to " hght wines." The sickness and mortality amongst the 
soldiers m.ust be greater, than amongst their officers, so 
long as the former are, as they were in Pringle's time, 
"more exposed" to all vicissitudes of climate. 

A great proportion of the sickness amongst soldiers arises 1 
from carelessness, and ignorance of the dangers around them, 
but a greater proportion may be traced to exposure on duty, 
and especially on night duty. Officers have but httle of 
this ; civilians none at all. 

Davy observes, that between 1821 and 1834, H.M. 51at 
regiment, in the Ionian Islands, lost 81 men from remittent 
fever, but only one officer ; and he remarks, that the men 
were exposed at night, but the officers were not.t 

Mr. Snell, surgeon of the 99th Regiment, says : " durinjf J 
the time the regiment was at Hong Kong, I noticed immu- 
nity from fever, of all men who were not hablo to night ex- 
posure, namely the staif sergeants, hospital staff, orderlies, 
men of the band, measeugers, privates in staff employ and ( 
others." And he adds : " the garrison prisonei-s were always J 
the most healthy men in the garrison, and hardly ever suf- 
fered from fever."J 

* FtaUai^ieittaTy Hupurt, China, 1806, 375- 

t Medicai Topography oj the /onian Ulimda, &<i, 250. 

X FarHammltirs ijtport, VMna, 181)6, ii. 4. 
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Assistant Surgoon Hensman says; "The scale of liability- 
is clearly manifest, the duty men suffering soonest and often- 
est, the non-commissionod offieera next in order, then the 
fcandsmen, and least of all, the officers. The officers are i 
quite so freo from fever as the merchants ; these last main- 1 
tain the highest condition of health in the colony."" 

All the year round, whether the season he hot, cold or 
Taiuy, healthy or unhealthy, the soldier is exposed at night 
on guard ; and this is the main cause of sickness amongst 
the native, as well as amongst the white troops ; but is of 
course most deadly to the latter. 

The first part of the night is often hot and aultry; the 
lightest covering is almost unbearable ; the temperature then 
falls ; the men'a clothing, already wet with perspiration, 
becomes drenched with dew ; their bodies are thoroughly 
chilled : and next morning, or perhaps a day or two later, 
«omQ of them are admitted into hospital, with fever, dysen- 
tery, or hepatitis. 

There oould sCMXiely be a more striking example of the 
■effects of exposure to climatic vicissitudes, in the production 
-of malarious disease, than was afforded by the excessive 
sickness and mortality amongst the troops at Hong Kong in 
1865-6; on a barren rocky island, so free from all usually 
supposed sources of malaria, that, in their absence, the 
■crumbling granite was believed to exhale the " paludal 
jioison." 

The Surgeon of the 99th Eegiment says r " Intermittent 
fever is the prevailing disease; due to some unexplained 
«nd unfathomable influence of the soil ; aa near the situation 
■of the barracks there is neither swamp, marsh, nor jungle 
land. That the predisposition to fevers is mainly induced 
by night exposure, I have not from my experience the slight- 
est doubt. It is most prevalent during the summer months."! 

It is clear then, that no marsh poison was the cause of 
the fevers at Hong Kong. Yet they were "mainly 
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induced by nigJit exposure." In otker worda, by the 
effects of ni£;htly damp and chill, upon men who were highly 
predispoaed to disease, from conatant exposure to intense heat 
during the day. Aa has been already shown, the men most 
subject to these inflnencGS suffered most, and those not ex- 
posed to them scarcely suffered at all. 

It is undeniable that night exposure is injurious in all mal- 
arious countriea, especially in the unhealthy season, and, so 
far as white men are concerned, more especially in hot cli- 
mates. It is also certain, that the danger of such exposni 
Briaes from chill. 

Mr. Morgan, Surgeon of H.M. 57th Regiment, quoted 1 
Dr. Chevers, says, with regard to draughts of cold night air; 
that speaking from long directed attention to this subject, 
he does not hesitate to declare, "that all the causes of disease 
among British soldiers in India, sink into insignifics 
when compared with exposure to nocturnal vai-iationa of tt 
perafcure."* 

'The civilian carefully avoids night exposure, and i o to i 
great extent does the officer, who has only to visit the guar 
once or twice in the night ; and that only occasionally, i 
his turn comes round. The poor soldier on sentry, however 
must remain at his post, through heat, cold or wet, howevM 
wretched he may feel ; nor docs he, when on night duty, refl 
■ceive an extra ratioa, a dram, or in most cases even a cup i 
CoSee; but is exposed with an empty stomach, to the in-- 
fluence of damp and chill, or, as it is called, " malaria." 

Dr. Murchison observes, that " many of the men 
first seized with fever when on sentry duty at night."!" 

The same writer says ■ " we have seen that during tin 
months of November and Decembor, the mornings at PromftB 
were peculiarly chilly, and we may mention that most of thaj 
fever patients, who could give any cause for their ilL 
attributed it to cold caught during a night march, or fromj 
throwing off their jacket on returning from parade in thail 
morning, or from exposure to a cold draught during ihaM 
mght,"t 

• Health of European Boldiers in India. Ind. Ann. Med. ISfll. 
-f- On eJU CUnuia of Burmah, 24. 
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Pringle remarks that, in Holland, "no epidemic ever en- 
sued upon the greatest heats, till the perspiration was stopp- 
■ed by wet clothes, wet beds, dews, and fogs ; and then some 
bilious or putrid distemper was the consequence."* 

Since Pringle's time, many obserTers have noticed th© 
certainty with which, malarious diseases follow exposure t» 
chill. 

"Much has been said," observes Hennen, "of the un- 
healthineas of the barracks at Vido. The malaria from Bu- 
cintro was supposed to affect them. This I doubt, for on it» 
passage of 12 miles over the bay, much of its baneful pro- 
perties would be absorbed by the water, and much of them be 
diluted and dissipated by the winds. Besides, the prevailing 
winds do not blow from the marsh, and if they did, th& 
barracks are screened from their effects ; while the citadel, 
which is more directly exposed to the winds blowing from 
Bucintro, is free from malaria. I am convinced that the 
imhealthiness of Vido, has been principally owing to the 
excessive changes of temperature esperienced by the troopa 
quartered in the wooden barracks, which were intolerably 
hot in the day, and piercingly cold at night."t 

Staff Surgeon Gore, ia his interesting sketch of the Medi- 
cal History of Sierra Leone, observes : " With the exception. 
of cases occming during epidemics, most of the worst forma 
of remittent fever at Sierra Leone, are due to exposure, 
or any cause which suddenly disarranges the usual combining 
together of the vital processes, such as a wetting ; bathing 
in the sun; or a debauch, with siibseaiietd exposure to flie 
dew and night air ; which quickly checks, probably a profuse 
perspiration, and suddenly increases the effete matter in the 
blood, already loaded with impm'ities and germs of disease."! 
Dr. Livingstone frequently alludes to the effect of exposure 
to chill and damp, in producing malarious fever. " I had," 
be says, " attacks of fever of the intermittent type, again ancl- , 
again, in consequence of repeated drenchings in these uur- I 

* On Diieaiei of the Army ii. 2. 72. 

t Medical Topography oj the MeJitananean, 213. 

t Army Medical Repurt, 1S67. 
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healthy spots."* A^ain he aajB : "At Tete, a midd^ 
i of temperature happening on the 4th April, Bimni 
7 with the appearance of the new moon, the c 
mandant and myself, with nearly every person in the he 
were laid np with a sudden attack of fever."t 

In describing his journey to the east coast, when he and 
his party suffered but little from fever, Livingstone says : " In 
Londa we braved the rain, and as I despised being carried, 
in oar frequent passage through running water, I was pretty 
constantly drenched ; but now, when we saw a storm coming, 
we invariably halted. The men soon pulled grass enough to 
make a little shelter for themselves, by placing it on a bush, 
and having got mj camp stool and umbrella, with a Utile 
grass under my feet, I kept myself perfectly dry. We i 
hghted large fires, and the men were not chilled by stream 
of water running down their persons and abstracting ' 
heat, as they would have been had they been exposed 
rain. When it was over, they warmed themselves by thi 
fires, and then travelled on comfortably. The effect of thi 
care was, that we had much less sickness, than with < 
smaller party on journeying to Loanda."{ 

Here, we have, contrasted, the results of different degrees 
of exposure to chmatic vicissitudes, in an unhealthy conntiy. 

Are such precautions as these, so successfully employed 
against " malaria," likely to avail against any specific 
however dense, or however subtle ? could they avail againal 
anything but chill ? 

Naval surgeons frequently notice the intimate connectiot 
between malarious fevers and exposure to cold. Sot 
stances of this have been referred to. 

The Surgeon of H.M.S. Assurance, on the Coast of Africa, 
reports that several cases ol' fever occuiTed, in Kroomen 
{negroes), from the effects of sleeping on the upper deck 
without sufficient covering : the men having sold the blank- ~ 
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ets with wtich they had been provided. One Krooman, who 
had been away on boat duty without his blanket, was seized 
with fever, of very severe type, complicated with pleuro- 
pneumonia." HerOj fever followed exposure to chill, in the 
case of men, who io their native climate are of all races least 
liable to suffer from the effects of " malaria ;" and who, oa 
board ship, could be but little exposed to any "marsh 
poison," In the worst case, too, the fever was, as is oftea 
the case, compHcated with a disease which ia univeraally 
admitted to arise from cold. 

Dr. Me William mentions, that in the Niger expedition, the 
first cases of fever were amongst the black seamen of ths 
" Wilberforce," who were exposed to rain and rough weather 
while taking in water .t Ko one else was attacked, on board 
any of the ships, for some three weeks after this. 

On board H.M.S. Nimble, in the West Indies, 118 cases 
of remittent fever were ascribed by the surgeon mainly to 
exposure to climatic influences. The ship having been 
blown ashore in a hurricane, remained for 53 days ; during 
which time, the men had to undergo great hardships ; work- 
ing night and day in laying out anchors, &c. j and being 
employed for a great part of the time in the water .J 

< The Surgeon of H.M.S. Bulldog, on the West India station, 

observes : " However, on all occasions when men were expos- 
ed to rain, even for a short time, some cases of fever occurred, 
those most readily affected being such men as had already 
suffered from one or more attacks of this disease."| 

I As to the results of exposure to rain, Mr. Hare, surgeon 

I of the 2nd Bengal Fusiliers, observes, that in Burmah, as 

well aa during the siege of Delhi, in the rainy season, ha 

I was much struck with the suffering of the men fi'om wet 

clothes ; and that the constant history of the most severe casei 

t^sentery, on admission into hospital, was; "I wai 
: 



• Kaval Madicai Kepi>rt, 1897- 
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quite well sir till I got wet, and was obliged to lie iu my y 
clothes all night on picket."* 

The effect of exposure to the chilling influence of rain, in 
producing intermittent and remittent fevers, which haa been 
Beveral times alluded to, is well-known to the inhabitants of 
all hot chmates. 

Tiind mentions that the negroes and mnlattoea of the Gam- 
bia carefiiUy avoid being wetted by the rain, especially w^hen 
the first fall occurs. t The Indians of Honduras do the same. 

Humboldt obsorves, with regard to malarions fevers: 
" Whole families of free negroes, who have small plantations 
on the northern coast of the gulf of Cariaco, languish in their 
hammocks from the beginning of the rainy season." And 
he adds; "These intermittent fevers assume a diiugerous 
character, when persons debilitated by long labour, and 
copious perspiration, expose themselves to the fine rains, 
which frequently fall aa evening advance9."J The natives 
of India have a great dread of rain, eapedally at night, or in 
the cold season, I have known my servants fast for twenty- 
four hours in cold weather, rather than walk a couple of milea 
through a heavy downpour to buy food. 

It is the cold and damp, that is dreaded at such times^ 
and net any specific poison. 

15ie effect of exposure to damp and chill in producing 
malarious disease, and the influence of clothing and shelter 
in warding off its attacks, are strongly shown in those in- 
Btances, so often observed in India during wet and cold 



• Beport of Biyyoi Commissiim of Sanitary State of Army in India, ii. Ifll. 
Mr. Qare remarkE: "It haa often struck me aa wonderful, that in tliese da;* of 
ohemiitrj and improseniBiit, nothing Iibh jet been done lo protect the eoldier 

It ia indoed eitroordinitrj that t1ii9 importEint Bubjoct should have raceiTed lo 
little attention from aanitarians ; and that the soldier's great coat, lija onlj pro- 
teotion from rain, ahould be contrived 90 aa to absorb water lite a ipongB, when 
it might be rendered waterproof at the coat of a few ponue, and without nnj in- 
jury to the material or color, b; meani of a solution of Alum and Sugar of Load. 

t Onike Health of Europenns in lint CliiiuiiBa. ii, 61. 

j SarraUiis of Trowi. xiii. 388, 
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weather, of tlie greater part of the native servants of an 
European household being attacked with fever, when all the 
members of the fumily escape. All these people breathe the 
same atmosphere ; in most cases, all drink from the same well; 
and the chmate of the country ia generally more favourable 
to the nati\re, than to the whito man : yet, at the times re* 
ferred to, the former suffers most. The cause of this difference 
is, that the whites have good houses, sufficient clothing, and 
perfect protection from wot a.nd chill ; while the native ser- 
vants are obliged to walk about in thin cotton garments, 
and often to sleep in them, while still damp. The prevalence 
of fever amongst the lower classes of natives, in India, ia 
often attributed, and in some cases justly so, to the habit so 
common araongst them, of sleeping in the open airj bat during 
the " rains" they rarely do so ; moreover, in the cold climate 
of the upper Hiraalayah, where they sleep indoors, with 
every crevice carefully closed, the ill-clad natives fi'om the 
plains, suffer even more fi'om fevers, than they do in the low 
country. 

So generally is the wet and cold of the hill climate recog- 
nised, as the cause of the fevers prevalent amongst the 
native servants, that, it has become the custom, at most hill 
stations, as the only means of preser/ing them in health, to 
provide them with warm woollen clothing. In cold and wot 
weather, therefoi'e, the white man well protected from damp 
and chiil, has often a bettor chance of escaping attacks of 
malarious fever, than the native of India without such pro- 
tection. This could not be the case if malaria was an organic 
poison ; nor if the cause of malarious disease, was anything 
else but chill. 

It constantly occurs, in malarious countries, that fever 
attacks those only, who have been exposed to iufluencea 
which tend to the rapid abstraction of animal heat ; while 
others, who have not been subjected to such agencies, escape 
the disease. And this, to several instances of which I have 
already referred, may take place in people dwelling in the 
same district, and even on the same spot, breathing the same 
air, and who would be ei^uully exposed to the action of any 
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specific poison, if such existed. Thua at G-oojrat, although 
as already noticed, the prisoners who were carefully protected 
from cold and wet, were almost entirely free from malariona 
fever; the native military police, who were on guard at the Jail, 
and who were exposed on sentry duty night and day in all 
weathers, suffered severely from that disease, especially in 
the rainy season, and afterwards, when the conntry was drying 
np and the nights were damp and cold. 

In describing the sickness in the 2nd Bengal European 
Regiment, at Prome, Dr. Murchison observes : " Puring 
the first three months, there were only two officers attacked 
by fever, and these were attacked under the following cir- 
cumstances. On Sunday, Nov, 27th, these two rode down 
to Shoaydong, eight miles distant, had a late dinner there, 
and at 11 P.M. started for Prome again, by the river, in an 
open native boat. They were three or four hoiirs rowing up 
against the current ; and having neglected to take their cloaka 
with them, arrived at Prome, drenched with dew, and very 
cold. On the Tuesday following they were both attacked 
by intermittent fever, which lasted for some days."* 

My first attack of fever occurred in Central India, in tho 
month of November, after a thorough chill caused by sleeping, 
with insufficient covering, in a draught of air between two 
open doors. The day before this I was in perfect health, and 
I had been into no malarious locaKty. Another officer slept 
in the same house, and some twenty native servants h^ed on 
the premises, several of them sleeping in the open air ; but 
no one else was attacked with fever. 

Sir Samuel and Lady Baker, on board their comfortable 
boat, with plenty of good food, dry clothing, and shelter 
from the weather, passed through tho swamps of the White 
Nile in safety ; though their native boatmen, from being fre- 
quently wet, Bufiered severely from fever, and the people of the 
country are described as fever -stricken wretches. Aiterwards, 
when exposed to constant rain, without change of clothing, with 
indifferent shelter, and suffering from hunger and fatigue. 
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these adventurous travellers nearly lost their lives from fever, 
ou a tableland soiae 4000 feet above the sea. 

Dr. Livingstone mentions, that while passing through a 
country, which was damp and partially flooded from heavy 
rain, after haying, for some time, liad the thermometer at 
98^ in the shade, and 138" three inches below the surface of 
the ground, the nativea who travelled with him were all but 
one attacked with fever; but he himself escaped.* It could 
not bo supposed, that the doctor was less liable to the action 
of any poison, than the native Africans ; but he slept in hia 
waggon, sheltered from the nightly chill, the nativea sleep- 
ing on the damp ground round a fire. Afterwards, when all 
were alike exposed to sun and rain, heat and chill, the white 
man aufi'ered moat. 

H.M.S. Griffon was lost on the west coast of Africa. The 
crew were landed; those on the sick-list were taken into the 
house of a coloured trader ; the rest remaining in tents on 
the beach. Two days after, some of the crew were sent on 
board another ship, and most of these escaped disease. The re- 
mainder stayed from nine to twelve days on the beach j during 
which time the tents were soaked in a tornado. Of those 
who slept during this time in the tents, not one escaped 
fever ; while of the sick located in the trader's house close by, 
not one was attacked. t 

In 1860, at Jhansi, a very hot, barren, and rocky station 
in Central India, the wing of a native regiment, 400 strong, 
came under my charge. On 8th May, there were but aix 
men on the aick hat, and of these only two or three had 
fever. There being no quarters available, the sepoys were 
encamped on the elevated plain, upon which, the barracks of 
the white troops were built; but at a distance of about a 
quarter of a mile from them. 

The site of the camp was dry, stony and, with the excep- 
tion of a few thorny bushes, destitute of vegetation. The 
nearest well was some 50 feet deep. There were no trees on 
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the grouud, and but few within reach ; so that, as there i 
no shade, the men, who were all Hindoosj were exposed with 
bare heads and naked bodies to a noonday sun, while they 
cooked and ate their food ; and several febrile attacks and 
cases of headache were the immediate consequence. 

Early in July the rains set in ; and tho fall of temperature 
was great and sudden. 

At onee, a number of cases of fever occurred; and in a 
few days tho hospital was crowded with cases of intermit- 
tent and remittent. Tents were nsed to supplement the 
hospital building, and these were soon full. Within a month 
from the setting in of the rains, 100 men were si<3k in hospi- 
tal, and as many more convalescent, but unfit for duty ; and 
in September, the regimont was excused from all duty nnd 
parades, scarcely a single rnun haying escaped fever. 

At this time there was no unusual sickness in the two 
other native regiments quartered in the station, and on lower 
ground. In the Battery of Artillery to which I belonged, out 
of 1 1 5 white men there never were more than five or six cftses 
of fever at a time in hospital. In the European Infantry 
regiment, the proportion was about the name. 

What then could be the cause of the great sickness 
araongat^these native soldiers? Why should they have sulTer- 
ed so much more severely, than the men of the European 
corps, at the same station, on similai- ground, and at a dis- 
tance of only a quarter of a mile? 

The only apparent reason was, that the sepoys, after beiny 
exposed in teuts for two months at the hottest season, on a 
dry, bare, piece of rocky ground, the heat reflected from 
which was intense, were suddenly exposed to a great fall of 
temperature; tho effects of which were iuteasitied by the 
heavy rain, which soaked the teuts and wetted everything in 
them. So that, after having been subject, for a considerable 
period, to very great boat, these men were suddenly exposed 
with damp bedding and clothes, on saturated groundj to 
the chill night air, rendered more bitter by the wind blowing 
through the wet tents. 

The other native regiments, which retained excellent 
health, were ijoartored in dry and comfortable huts. 
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Quarters were at last provided for the sickly sepoys, but for a 
long time they could not shake off the fever, and late in October, 
when they were removed to another station, four-fifths of the 
men fell out on the first march, from fatigue and exhaustion. 

At the time the sepoys were suffering so severely from ma- 
larious fever, their European officers, who had built for them- 
selves a snug httle bungalow before the rains set in, enjoyed 
excellent health ; although their house was only about 100 
yards from the men^s tents, and on ground precisely similar 
to that on which these were pitched. 

Numbers of such cases might 'be cited, but they would pre- 
sent merely a repetition of the same incidents. 

Sufficient evidence has been produced to show, that so-called 
malarious fevers may be caused by chill ; and this being the case, 
there can be no necessity for supposing the existence of a 
poison, which all the researches of chemists and microscopists 
have failed to discover; but which, like its relative "Will o' 
the Wisp,^^ has often served to lure explorers from the path. 
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PBTOiymnal fever often mabea its appearance upon ■ ludden change from a hot to 
a colder climate — Eipociall}' if e£Fuoti of change be heightened bj eiposare to 
wet or a cold wind-Th iBeffectproduced even when the change i» to'amost haalth j 
looalitj— PecBOQB in India attacked wili fever for first time on arrival at HiU 
Sanitaria — Same ocoom in Mesioo — Same thing happeni in Enropo to por- 
Bons arriving from hot oUinateB— Instances —So- called relapses of nialariaai 
fever arise from chill— Dr. McLean's remarkg— Dc. Waring'i observatiaoa — 
Instances of recurrent attadis of intermittent, after long interval 
quenoe of eiponnre to cold — ObBcrvationa of Sui^un Major 
Asaisiant Surgeon Power ou recurrent attacks of Intermittent in 
Begiment — Liability to recurrence eiplained. 

From what haa been aaid in previous chapters of the 
origin of malarioua fevers, the frequency with which these 
dieeaaea appear, upon a audden change from a hot to a coolet 
climate, will be readily underatood. 

Inatancea constantly occur of malarioua diaeaae making i1 
appearance, under the cii-cumstances named, in peraons 1 
have shown no previous tendency to it ; and this, even v 
the removal has been to a most healthy locality. People 
especially liable to auifer in this manner, in whom the e 
of the change have been heightened by esposmre to cold < 
wet. 

I have known several instances in which individuals haT( 
been attacked with malai-ious fever, for the first time i 
their hves, after their arrival at a Hill Sanitarium, in conso- 
quence of insufficient protection from rain or cold winds < 
their journey from the plains ; or from neglect of proper p 
cautiona against chill, on their arrival in the cooler chmat 
For instance, an officer of the Public Worka department, w 
had never auflcred from fever, and waa in good health i 
he set out, got wet and chilled on his way up to Dalhousi 
where he was attacked with intermittent, on tho night of h 
arrival. Another gentleman, who had never suffered from fevei 
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and who was in excellent health when he set out from the 
plains on a short visit to Dalhousie, having missed his ser- 
vants and baggage on the road, arrived there without bed- 
ding or warm clothes. As the hotel at that station, like 
many others in India, was not furnished with bedding, thia 
gentleman lay down on a sofa before a good fire and fell 
asleep ; towards morning, the fire having gone out, he awoke 
thoroughly chilled and, a few hours after, was attacked with 
intermittent fever. 

The road to Dalhousie, passed through no Terai, or un- 
healthy jnngle, and, in the first of these cases, the whole 
journey was made by day. 

M. Jonrdanet has noticed, that in Mexico, similar results, 
with regard to both fevers and dysentery, sometimes attend 
a sudden change from the low country, where the heat is in- 
tense, to the comparatively cold chmate of the elevated plateaux. 
This writer says ; " Thus, individuals in perfect health, and 
who have always remained so, in the hot marshy countries of 
the sea coast, proceed suddenly to the highlands. A few 
days after, they are attacked with intermittent fever," 
" These afl'ectiona," it is further noticed, " which thus attack 
new arrivals at Mexico, are the more worthy of attention, as 
maladies of this kind are rarely observed there, resulting from 
local iiiftuence."* 

M. Jourdanet considers these diseases, when they occur in 
new arrivals in the elevated districts of Mexico, to be owing 
to the development of the malaria absorbed in the hot 
regions of the coast. But he admits that many of the 
individuals so aSected had always enjoyed good health 
on the coast; that they continued in good health on ' 
the journey; that they arrived in the same condition at 
Mexico ; and that on!y after their arrival in the colder climate 
of the plateau, did any symptom of the disease appear. 

It is clearthen, that whatever may have been the predisposing 
influence, the exciting cause was the sudden change to a com- 
paratively cold climato. And it is tolerably certain, from what 
I have already shown, that the only predisposing agent was the 
* Lei Altitudes da I'Ataeniue TrupicaU, 261, 
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pi-evious continued exposure to a cHmate, so uniformly and 
intensely hot as that of Vera Cruz. 

M. Armand obseirea : " Many eoldiers after caiupaigninffV 
in Africa, where they have enjoyed good healthj returning to 
France in the cold Beaaon, will be seized with an attack of 
intermittent fever, to which till then they had been strangers. 
The fact was not rare amongst the military surgeons, who i 
passed lapidly each Autumn from the ambulances of Alger 
to the hospitals of Strasburg, Metz^ or Lille,"* 

This predisposition to malarious fever on exposure to cold J 
is gradually lost, aa the heat-generating powers recover 1 
their equilibrium, in a cool and equable climate; but if tlie^ 
chilling influence be powerfal, an attack of intermittent may 
often be induced, after a very considerable lapse of time. 
Thus it is mentioned^ in the report of the medical officers, 
that two soldiers of the 13th Regiment, who had passed safely 
through the epidemic at the Mauritius, were attacked with 
intermittent, at intervals of five and six months after leaving 
that island. t The men were stationed at Portland, where they 
were employed on guard over the convicts, and when on thia 
duty, being placed in commanding positions, they were very 
much exposed to cold winds. 

It may be said, that the constitutions of these men inighb 
have become affected by " malaria" at the Mauritius, and that 
the poison might have been retained in their blood ; but apart 
from the extreme improbability of any poison lying dormant 
for so long a period in the system, it is certain that no living 
germ, nor product of animal or vegetable decomposition, is 
vivified and fertilised by exposure to simple cold, in a pure 
and bracing atmosphere, such aa that to which these men 
were exposed at Portland. 

From the foregoing observations, it is evident, that mala- 
rious disease may be developed in persons who have shown no 
previous tendency to it, by exposure to chill upon a sudden 
change from a hot to a colder region ; although the cooler t-li- 
mate may be healthy and invigorating to those whose systems 
have not been affected by previous long-continued exposure 
• I'Algerie Jfcdicafc, iv. 143. t Army Medical Report, 1S86. 



]5S 



to great heat, or even to those who, having b(!cn 30 espoBsd, 
take proper precautions to maintain the temperature of the | 
body. 

Wheiij under aimilar circnmstancea to those I have men- 
tioned, an access of cialarioua fever takes place, in a person 
who has previously suffered from a similar attack, it is con- 
sidered as a relapse ; though montha and even years of 
health may have intervened. In most forma of disease it 
would be thought preposterous to call another attack, after 
the intervention of years of health, a relapse. But whether 
it be called a relapse, or a recurrence, exposure to chiil ia > 
the cause. 

It is admitted by very eminent authorities, that a "relapse" of 
malarious fever may be brought on by oxposuro to cold or 
wet, without any fresh exposure to malarious poison ; and 
that this may take place after an interval of weeks, montha, 
or even years of health. 

Dr. McLean says truly: "The heat- generating power of 
all victims to malaria is impaired, hence they suffer from at- 
mospheric changes, of which healthy men take no note."* 

Dr. Waring observes : I am far from wishing to damp any 
man's hopes, but you should be aware beforehand, how 
difficult it often is, to get rid of these tropical malarious 
fevers, even when unaccompanied by any abdominal compli- 
cation, and when the best directed efforts, medical and 
hygienic, have been employed to eliminate the malarioua 
poison. I have met with men who have been at home for a 
dozen years or more, who ordinarily seem well enough in 
health ; but who on an incautious exposure to the inclemency 
of the weather, or after some error in personal hygiene, 
invariably suffer from an attack of their old enemy ."j" 

I know a gentleman who suffered from intennittent fever 
in the West Indies, more than ten years ago, and who since 
hifl return to England has bean several times attacked by the 
same complaint on exposure to a alight degree of chill, though 
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for several years lie has tiever left the neighbourhood of I 
own house ; which is in a remarkably healthy situation. 

A lady who suffered severely from intermittent fever, Bomftj 
years ago at Eome, atmoat invariably has a recuirenci 
of it if she ia exposed to a cold easterly wind ; although J 
ehe lives in a very healthy neighbourhood at the west end a 
London, where no fresh absorption of poison is posait 
officer, who had suffered severely from fever in India and ia 
Abysainiaj told me that when staying during the summer 
in the lake district, he found that every time he went to a 
picnic party, an attack of ague came on in the evening, from 
exposure to the chilly air; though no one else was affected 
by it. 

Another officer of my acquaintance, who had suffered from 
fever in India, was attacked with intermittent immediately! 
on his arrival in London, from Ireland ; having suffered 
much from cold, during the latter part of the railway journey. 

I have already shown, that persons who have remained 
altogether free from malarious fever in hot climates, may be 
attacked by it on a sudden removal to a colder region ; it is 
not surprising therefore, that those who have suffered from the 
disease, but who have been free from it for years, and remain- 
ed in perfect health while in a tropical climate, should be fre- 
quently attacked by intermittent, from exposure to chill, after 
their arrival in England. 

Such was my own case. I left India in good health, anc^ 
had not suffered from fever for more than seven yeara ; y^ 
last winter, after exposure to a cold vrind, I had an atta 
of ague in London. 

An Indian officer, a strong active man, who had not suffer 
from fever for more than three years, landed in England in May jfl 
a few months afterwards he visited one of the hydropathiofl 
institutions, where he remained for some time. A few dayu^ 
after leaving this institution, in consequence apparently ( 
exposure during a long drive at a chilly season of the yei 
he suffered from a severe attack of intermittent. 

Another officer who had not suffered from fever for fool 
years, was attacked by it between seven and eight monthi 
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after leaving IndiSj during a course of sea-bathing, in the 
Bonth of England. 

A number of Indian iriende whom I have questioned 
on this subject, have Buffered from attacks of intermittent 
fever in England; although in some cases, they had not 
suffered from that complaint for several years previous to 
leaving India. These attacks have been invariably attributed 
to chill ; and it is worthy of notice, that most of them, in 
London and elsewhere, have occurred in the evening or at 
night. This tendency may serve to account for the frequently 
supposed connection between dinner parties and relapses of 
intermittent. 

On the return of the 13th Regiment from the Mauritius, 
after having suffered severely during the epidemic of fever 
in 186G, a great number of "relapses" occurred. The medical 
officers of the Regiment, Surgeon Major Small, and Assistant 
Surgeon Power, found from a long series of careful observa- 
tions, that every fall of temperature was followed by an in- 
crease in the number of fever cases ; and that, when the lower 
temperature became stationary, the number of cases gradually 
diminished ; while with a further fall they again suddenly 
increased. This took place over a period of a year or more 
after the return of the regiment to England. 

It was observed, that mild damp weather did not increase 
the sickness, but that cold, whether damp or dry, invariably 
did so, and that a sharp frost caused a very large number of 
cases of intermittent.* 

No doubt, in those who have suffered from malarious 
fever, and especially from repeated attacks, there is an 
impaired state of the heat- producing powers, or in other 
words a diminished power of resisting the effects of cold ; 
and this condition it is, which causes the great tendency 
to a recurrence of the complaint, on exposure to a very 
moderate degree of chill. This state, in moat cases, passes 
off gradually as the health improves, after a longer or shorter 
residence in a healthy climate; but it occasiooaily remains 



a very long time- 
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It is tlion ndmitted, that a great sensibility to cnid pro 
disposes to, an 1 that exposure to chill causes, the so called " 
lapse" of malarious fever. But, aa I have already shown,! 
these are the very influences which produce the primary a 
tack. 

Thus, an impaii-ad state of the heat- generating powers U 
produced by contioued exposure to great heat j and this r 
dera the system highly sensitive to the effects of chill. 

Then, the seasons at which malaria is most prevalent, i 
those in which comparative cold succeeds rapidly to i 
greatest degree of heat ; and in which the vital ]iowprs, de-i 
pressed by the previous high temperature, are least able 1 
resist the effects of the rapid altemationR of heat and coISj 
Night is the most deadly time, and especially the latter par 
of it, when the animal powers are at their lowest, and whet 
from the general loss of heat by radiation, they are tried 1 
to their utmost to mainfc:iin the temperature of the hody. 
the aitnations in which "malaria" is most commonly i 
with, the already overtaxed heat- producing powers have a 
to contend with the intensely chilhng influence of damp. 
is moreover found, that the measurps which aiford the great 
est protection against the evil influence of " malaria," 
those which tend to preserve the body from violent alter 
tions of temperature. In short, it is clear that the ( 
malarious fevers is chill. 

Thus, each attack of intermittent or remittent fever, wheti 
primary or secondary, arises from the operation of same ca 
while the incre.iaed bability to recurrence, after frequent o 
vere attacks, is owing, not to the presence in the system of as 
dormant poison, but merely to a depressed state of the het 
generating powers, similar to that which is produced by c 
tinuoua exposure to great heat. 
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OccaaioDal oliange to a, cooler cliiuite neaeaaar; to oiaiutain the healtli of wliita 
man in the tropica— Observations of Sir A. TuUocb, Sir J. E, Martin, 
M. Thevenot and Dt. Moroheid — AdTantagro of temporary removal from 
prevence of great heat alwaya admitted^ even when malaria was cont^idered 
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3 cooler climate— Sooh removal moat powarfnl remedy for malarioua 
feTera-Very alight change of temperature oft^n aufGcient- Beneficial effect of 
diaage of climate explained — Sitnationa in which recoTBry ia certain, in hot 
»eaaon, may, in cold aeaaon, prodoco an opposite eifoct — Dr. Morehead'a ob- 
aorvatiOQfl — Benefit not produced by removal from preaenoe of any poiaon, 
DOr from any action of mere cold — In some caaea change to a warm climitte 
more beaeflcial than to a icry sold o;ne, thoagh malarious diaeaae maj pre- 
Tail in the former and not in the lattor — Case in point. 

It may possibly be tliought, that if malarious disease may 
be developed by change from the plains to the hilla, — from 
a hot re Tion to a comparatively cold one, — it would be better 
that the change ehould be avoided, this however is not the 



The steady and certEiin deterioration of the whole system, 
which takes place in white men, when exposed to the heat of 
the tropics can only be resitited by occasional change to 
a cooler climate ; and the more frequent the change, the less 
will be the injnry to the constitution. 

Sir A. Tulloch, than whom there could be no greater 
authority, says that a residence in an unhealthy climate 
must necessarily produce injury for every year's continuance, 
he also mentions the well-known fact that during a residence 
even in the healthiest stations in the plains of India, the con- 
stitution of the Bm'Opean soldier becomes deteriorated,* 

Sir J. B. Martin observes : " But a certain amount of de- 
struction and deterioration of European health must result 
from a residence at the stations in the plains, even if the | 
soldiers were put into palacea."i' 

• Report oj Roi)al C'lmmission on 8a/t\Ua.ry State of Arm:j in India, i. 334-325. 
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In all hot cUinates, the same results of lengthened ] 
deuce are observed. M. Thevenot, quoted by M. Boudiid 
says : " the mortality amongst strangers in Senegal appeaij 
to increase in proportion to their length of residence. N^ 
acclimatisation is possible. It is by flying, that the Em 
pean merchants save themselves ; it is by remainingj that tJ 
soldiers perish in numbers."* 

Few who have lived in a hot climate, will doubt that these 
observations are correct ; or that the residence during the 
hot season in the cooler regions of the mountain ranges, so 
ably advocated by Sir J. R. Martin, is the only measure 
likely to reduce the sickness and mortaHty in ludia, or in any 
tropical climate, to the European level. But, as this a 
to be in many cases impossible, the next best measure fi^ 
preserving the health of white men in hot countries, is th< 
frequent change to a cooler region. As Sir J. E. Marthag 
observes : " Even the removal for a month or two, 
found of advantage in obviating fevers, and in removing snc 
fevers as had seized on the men in the plains."t 

Dr. Morehead says with regard to the effect, upon conval-J 
eacents, of a temporary residence in a hill climi 
soldier will have become fitted for duty, he will be less liabU 
to fresli attacks of disease, and when attacked, the i 
will be of a milder type." J 

This beneficial effect of even a temporary removal to a 
cooler climate, has long been admitted in the case of officers, 
as the result of experience ; even though malaria was suppos- 
ed to be a specific poison quite distinct from climatic infia- 
ence. I have shewn, however, that protracted exposure toj 
great heat not merely enervates the body and under 
the constitution, as it has always been admitted to do; but in 
the most powerfid predisposing cause of the various forma of 
malarious disease ; that in fact to a great extent it is " ma- 
laria :" consequently, the value of frequent change to a cool- 
er climate becomes more than ever apparent. 

* TnaU de Qeognvphie ei dt Statiatiq^e Medieaiis. Tom. ii. 1G8. 

t Report Royal Commisritm on Sanitary State of Army in India, vol. L 14. | 

t On DUeaae in India, xuui. 732, 
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For the same reason the value of the recommejidatioii ( 
the Royal Co m mi a si on ^ that one third of the whole force of 
white troops in India shouhl be located in the hills, is more 
obvious than ever. When this recommendation is carried out, 
some of the most unhealthy positions are abandoned, and night 
duty is reduced to a minimum, we may hope that the sick- 
ness and mortahty amongst the white soldiers will be reduc- 
ed to as low a level as is possible, in the case of men serving 
in a cKmato for wbich their organisation is unfitted. 

The occasional removal to a cooler region is then a neces- 
eary condition, for the preservation of health in the tropics ; 
and if due care be taken it may be effected without risk. It 
is only when the transition is too great and sudden, in case 
of exposure to wet and cold, or when the precautions neces- 
sary to protect the body from chill are neglected, that any 
ill effects are to be seen. 

The first, step to be taken, in order to avoid the danger of 
transition from heat to cold, is to make the periods of expo- 
sure to the former as short as possible ; and the others are, 
to provide proper clothing and shelter in the cooler climate; 
and to carefully avoid exposure to chilt, until the system has 
become somewhat inured to the change. 

Many hdl stations have suffered in reputation, and very 
many men, both soldiers and civihans, have lost their Uvea, 
through the most complete neglect of these precautions. 

All these remarks apply not merely to the change to a hill cli- 
mate in India ; but, in a greater or less degree, to a sea voyage ; 
to the overland journey to England; or to any case of removal 
to a colder climate, when the system has been rendered sensi- 
tive to the effecta of chill, by long -continued exposure to 
great heat, and especially when the vita! powers are de- 
pressed, by the effects of frequent attacks of malarious fever 

So far as regards the white race, removal to a cooler cli- 
mate is not only the most effectual pi-evcntiye of the mala- 
rious fevers of tropical regions ; but it is pretty generally 
admitted, that it is the most powerful curative agent in 
these diseases ; and that even the much vaunted powers of 
cinchona are weak when compuj-ed with the influence of this 
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potent remedy. Instances often occur in which fevers persist 
for weeksj in spite of large dosea of quinine ; and others are 
constantly met with in which, although the paroxysms for 
a time cease, they retnm again and again from the slighest 
canse; yet in these cases, the improvement produced by a 
judicious change of climate, is marked and immediate. 

" The truth is," says Sir J. R. Martin, " that there are fe- 
vers, dysenteries, and chronic forms of hepatic and splenic 
disease, which no amount of medicine can cure, hut which 
change of air will cure, with some degree of certainty,"* 

The effects, in obstinate cases of fever, of a few days at 
sea, or of removal to an elevation of a few thousand feet, 
are sometimes really magical ; but a much slighter change ia 
often sufBcient. 

What can there be in change of residence, (it maybe to a short 
distance only,) to produce auch results in this particular class 
of diseases? It is not that the cooler climate kills any 
germs, animal or vegetable, or destroys any poison circulating 
in the system ; for I have already shown, that removal to such 
a chm'ate does not benefit, if the cold be excessive. Nor 
can it be, that the improvement is caused by escaping from 
the presence of a specific poison ; for malarious disease may 
prevail at the very place to which the patient is removed, 
and yet ihe good effect be produced. 

It ia wonderful how slight a change of teraperature is some- 
times found beneficial in cases of malarious fever; and this 
when, in other respects, the new locality is precisely similar to 
that in which the disease was contracted. About five miles from 
the station of Madhopore is the old fort of Shahpore, which 
is used aa a sort of sanitarium by the residents of the neigh- 
bouring district. In point of altitude, soil, and distance from 
any supposed source of malaria, neither of these places has any 
advantage over the other ; unless the latter, being close to the 
foot of some low hills covered with jungle, might be imagined 
to he more exposed to malaria than the former, which is quite 
open. Malarious fevers arise in both localities. Cases of 
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fever however recovered at Shahporc, which obstinately 
refuaed to do bo at Madhopore ; the sole apparent advantnge 
of the former situation, being that its temperature is almost 
always some 2° or 3° below that of any other place in the 
neighbonrhood. Thia comparative coolness is owing to the 
position of the fort, upon a cliff the foot of which is washed 
by the Ravee as it debouches into the plains. The tempera- 
ture during the day is lowered by a draught of cool air, 
which accompaiiies the rapid current of the river; the water 
of which, derived in great part from melted snow, is very cold 
during the hottest months. And at night a cool wind, from 
the Himalayah, blows down the narrow rocky valley, opposite 
to the opening of which the fort is built. 

What is required to render change bene6cinl, in cases of 
malarious disease, is an equable and invigorating chmate, 
not invariably a colder one; although in the case of a wLits 
man in the tropics a lower temperature ia generally necessary. 
Coolness is beneficial up to a certain point, depending upon 
the heat-producing powers of the individual ; but when it 
amounts to chill, it ceases to be invigorating, therefore re- 
tards the cure, and may even aggravate the disease. 

A native Indian when attacked with fever in the hills at 
any time, or in the plains during the cold season, ia as much 
benefited by a change to a hotter climate, as is the white man, 
in the hot months, by removal to the hills. This could not 
be the case, if mere removal from the presence of " malaria" 
was the object to bo gained. 

As a proof that the benefit derived from change in mala- 
rious fevers ia owing to the influence of climate, and not to 
mere altitude, or removal from the presence of a specific 
poison ; it may be seen that the very places in which, during 
the hot season, recovery ia almost certain, may, in the 
cold aeason, when the change ia too sudden, or when the 
necessary precautiona against chill are neglected, produce a 
contrary effect. 

Thus Dr. Morehead obaervea : " Those who have become re- 
duced in strength i'rom recurrences of intermittent or remittent 
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fever at Poona,* or other adjacent atationa, in Junej July, 
Aiagust,and September, may, with advantage, resido at Poo- 
rundhurt from the beginning of September to the middle of 
November, After this period however, such cases had better be 
retamed to Poona; for from the middleof November to that of 
February, there will be a greater liability to re-attacks of fever 
iiL the hill clvmate than at Poona."X Again he aays ; " Indi- 
viduals, who have auiiered from frequent attacks of malarious 
fever, are liable to have the disease re-excited^-chiefiy in the 
tertian form— by external cold, in the months of December 
and January ; this liability, {the degree of predisposition in 
both instances being assumed equal,) is greater at Poorund- 
hur than at Poona ; therefore the former locality should, un- 
der these circumstances, be avoided in these months."§ 

In those cases, in which persons, after loug residence in 
hot chmates and repeated attaeks of malarious fever, have 
become subject to recurrences of intermittent, on exposure to 
the most trifling depressiona of temperature,^ when the sys- 
tem ia said to be " saturated with malaria," — it is constantly 
found that change, even to England, is of no benefit what- 
ever in very cold weather; but that paroxysms of fever still 
recur. In such instances, the mere removal from the pre- 
sence of "malaria" does not benefit, nor does the cold kill 
the disease; but a change to a milder cbmate, auch as that 
of the south of France or Italy, is often immediately bene- 
ficial ; and during a temporary residence in the more genial 
temperatm'e of those countries, the heat- gen era ting powers 
gradually recover themselvea; so that the patient is after 
a time able to endure, and to benefit from, the colder cli- 
mate of England. 

The following case is an instance of the injurious effects of 
cold ; and a proof that for a change of climate to be bene- 
ficial in a case of malarious fever, the temperature must be 
gnited to the state of the heat- generating powers of I 
individual. 
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Ad officer of Artillery, who had Boifered from a very severe 
attack of intermittent, in the plains, but had become conval- 
escent, with the exception of occasional slight paroxysms 
and great debility, was sent at the beginning of tbe month of 
November toDalhonsie; wheretho weather was at the time very 
cold, and strong winda prevaded. No sooner did he arrive in the 
mountain climate than a relapse took place; the fever taking the 
quotidian form, and the attack being very severe. Quinine 
seemed to have no effect, and the heat-producing power 
was so low, that no clothing or bedding seemed sufficient. 

The patient complained, that he never felt warm but when 
in the hot stage of the fever, and that he could do nothing 
but sit before the fire, and put on more wood. At the end of 
a week, aa there was no improvement, I sent this officer 
down to a sheltered valley, some 4000 feet below ; no sooner 
did he amve there, than an improvement took place, and in 
a few days the fever left him entirely ; although the valley ia 
by no means free from " malaria," the inhabitants often 
suffering severely from remittents and intermit tents. 

In this case the effects of change of temperature, from 
heat to cold, and from cold to comparative heat, were most 
distinct, and showed beyond all doubt, that the beneficial 
effect of change of climate, in cases of malai-ious fever, is not 
owing to removal from the presence of any poison; or to the 
killing effect of cold, upon any germs or growths ; but to the 
influoace upon the system of an invigorating climate, which a 
veiy cold one ia notj when the heat -producing power is low. 




New ornrals in hot climates lometiraes suffer more from diaeaae thnji natives 
or old residents— The reaBon explained —Opinions of M. Boadin and Sir J. 
B. Martin — Under equal circnmatances of esposure, teodeUD; to tsalarionB 
disoasa incroaaes with length of residaace in hot climatea — Eaoh attack of 
fevar incroaaes thu liabilit; to a rocnrrcDce-^wiiig: to a chanjfe in constitu- 
tion, after a certain period heat ia borne with less distreea, bnt suaoeptihili- 
tj to cold inereaaes— New arrivals more subject to ardent fevers, and old 
residents to intermittont and remittent — Instsncei — Dark raeea affected 
bj nnuaual heat — Neither in black nor in white men does the canatitution 
ever become malaria proof— Each race suffers leaat in the climate for which 
itia most fitted — Precautions taken bf certain tribes exempt them in some 
degree from malarions disease — N^ro race said to be proof a^ost mala- 
ria — Fergusaon'aremarka— Imrniinitj of the Negro coniparatiro only, and 
limited to hot and equable climates— Observations of Drs. MerriU and 
Btejhume — MaJarious disease in the lower animals. 

It haa been observed, that in a hot climate, new arrivals are 
Bometimes more readily affBcted with disease, than the na- 
tives, or those long resident. Tbis Las been ascribed to the 
constitutions of the latter having become raalaria-proof,— to 
the poison having lost its power, 

The Povtngiiese in Africa, as Lind tells us, endeavoured 
to bring about this desirable condition by frequent bleedings, 
and by imitating the diet of the natives,* (as we are eome- 
times advised to do in India,) in order to get rid of their own 
blood, and supply its place with that of an acclimatised de- 
BcriptioQ. Tiie result waa, in too many eases, very different 
from that which was iatended. 

The fact is, that old residents do not become malaria-proof. 
But, as in the case of the East India Company's army, the 
apparent result of acclimatisation ia mainly owing to the 
local knowledge acquired by experience, and to the precautions 
consequently taken against exposure to climatic vicissi- 
tndea. 

M. Boudin observes, that the fact, of the proportion of 

' On the Presonnxtion of Ueaith of Eumpeans in Hot Olimttea, p. i. 
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those attacked with malarious fever increasing with length 
of residence, ia proof of the impossibility of acclimatisa- 
tion.* 

The observations of Sir A. Tnlloch, and others already 
quoted, show that mere length of residence in an unhealthy 
region, confers no immunity from the effect of malaria, and 
all Indian experience tends to the same conclusion. 

Sir J. R. Martin aaya : " All statistical observations go to 
disprove anything like acclimatisation, in the East Indies. 
On the contrary, the disposition to disease and death in- 
creases by length of service and agfl."t 

The fact, that each attack of malarioaa fever, increases the 
predisposition to a recurrence of the disease, is in itself toler- 
ably conclusive against the possibility of the constitution be- 
coming malaria proof. 

No doubt, the constitution does undergo a change, when it 
has been for some time inured to a high temperature, so 
thaiheat is borne vrith less distress, and cold is more acutely felt; 
the heat -gen era ting power becoming less active. This is 
seen in the distress which is felt on the sudden setting in of 
hot weather gradually diminishing as the heat continues; 
and is also shown by white men, on their first arrival in a 
hot climate, being very liable to ardent fevers, which are 
caused by heat ; while after longer residence, they become 
more subject to those of remittent and intermittent type, 
which are the resnlt of chill. Thus it was observed at Hong 
Kong, that " the men who last year suffered chiefly from 
continued fever, have, since the climate has had time to affect 
them, had intermittent and remittent fevers, "J 

Again, the 49tb Regiment landed in Bombay from Eng- 
land in October 1866, and was immediately sent to Deesa, a 
very hot station, where it suffered very severely from con- 
tinued fever. The following year also the Regiment, at the 
Bame station, suffered from the same form of disease. But in 
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1867, tbe official report states: "la the Northern (Div 
the great prevalence of paroxysmal fevers was in the Royal 
Artillery at Ahmedabad, and the 40th Eegiment at Deesa. 
The latter corps, which had a remarkably high proportion of 
caaea of continued fever, at the same station, in the preced- 
ing year, returned only three cases of that type, during year 
under review."* 

The constitntionai change, above alluded to, is a<3compB 
ed however by a continually-increasing depression of 1 
vital powers ; the effect of long residence in o, hot chmal 
being, as already shown, to increase the sensitiveness ti 
fall of temperature and, in the white race, to produce a loii 
state of vitahty; thus rendering the system extremely liaUj 
to attacks of disease. 

Even in the dark races, previous exposure to an 1 
customed degree of heat increases the suaceptibiHty to malar" 
ioua fevers, on subsequent exposure to chill; as is seen 
sometimes in India, on the removal of native troops from a 
very hot district to one which is cooler. 

Thus at the station of Bangalore, it has been observee 
that native troops are particularly liable to fever, especially 
on their first arrival ; and more particularly those comind 
from the western coast or Camatic, where the climate : 
much hotter and more equable. 

Bangalore is 3000 feet above the sea, the station ani3^ 
neighbourhood are remarkably fi^e from all supposed aourcea \ 
of "malaria," and, for the white soldier, it is one of thovf 
healthiest stations in India; so healthy indeed, that sal 
official report states : " The statistics of the troops statione4H 
at Bangalore, the nest largest European station in the c 
mand, bear sufficient evidence of the high standard of health* 
they enjoyed, in the salubrious climate of this delightful cau-l 
tonmeDt."t 

" Malaria" then cannot be blamed, for the prevalei 
fevera amongst the native troops at this station. 



Further, i 



: told that " the ( 



! of this fover does 



not appear to be connected with the locality of the " lines"* 
for none of the four native infantry " lines" have ever been 
exempted from fever, on the arrival of a corps from the < 
Cai-natic, or a warmer climate."t 

"The 27th N. I. arrived at Bangalore from Palavei-am, in 
March 1834. Soon after, fever appeared amongst them; 
part of the Regiment was detached to French Rocba, and 
Mysore, and both detachments suti'ered equally with the head 
qnartors at Bangalore ."'j' 

" The aickaesa which has occurred in the 32nd N. I. lately 
arrived, and occupying the lines of the 4th N. I. who had 
left in a healthy state, may be adduced as another instance 
of the peculiarity of the constitution of men, arriving in thia 
division from the low country, being unauited to the 
Mysore division, till it has become habituated to it. The 
fever this corps haa suffered from, was the bilious remittent 
or jungle fever."+ 

The liability of the sepoy to malariooa fever at this can- 
tonment still remains, and so does the healthy condition of 
the white soldier, at the same place. 

Dr. McPherson, Deputy Inspector General, writes, in. 
1860 : " Bangalore cannot be said to be a healthy station 
for the native soldier who haa just come to reside there. 
Indeed the same remark is applicable to the whole Mysore 
plateau, so far aa the natives are concerned. They are prone 
to attacks of fever more especially if they have come from 
beyond sea, or from a coast station. "| 

Here then, we have an example of a succession of regi- 
ments of native ti'oops suffering severely from malarious 
fever, when quartered in different localities, at a station 
which is remarkably free from supposed sources of ma- 
laria; but which is high, exposed to strong winds, and 
has a climate much cooler, and variations of tampera- 
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ture much greater, than those of the diatricfcs of whi< 
the sepoys were natives, or ia which they had been 
prerioualy cantoned : those men who had previoi 
quartered in the hottest stations suffering most. Yet, ab 
this very time, the white troops at the same place were en- 
joyiog excellent health. 

It ia not then owing to their conatifcution having "become 
malaria -proof, that the sepoya are enabled to withstand the 
malaria of the plains, so much better than white troops. If 
the soil, so to speak, had been exhausted by the poison, no 
mere change of locality or of climate could break the chi 
The sepoy, proof against the " malaria" of the C 
should also be proof against the " malaria" of Mysore, 
nnless we are to suppose that there is a black and a white 
" poison," the native of the plains of India should not snffer 
as he does firom fevers, in the Himalayah and in other elevated 
regions of bis own country, while the white man, who 
BO severely in the plains, is there enjoying excellent health. 

The -natives of a country, however, do not become 
against the malaria even of their own locality. The negroes 
suffer from fever in Africa in their own homes, and that very 
severely, as Livingstone shows ;* while in India, the whole. 
population of large districts is often prostrated by the sai 
disease. Strangers, however, accustomed and adapted 
different climate, often suffer much more than the natives, 
and all circumstances of exposure being the same, they s 
in proportion aa the climate differs from that to which 
have been accustomed, or for which they are by nature ad 
ed. Thus the native of India, fitted for a hot climate, enjo; 
a high degree of health in the hot season, which is so fatal 
the white man ; but in the cold season, the white man ofl 
Buffers loss from malarious disease than the native. In 
epidemic fever of last cold season jn upper India, the s 
ness and mortahty were chiefly amongst the natives 
proportion of Europeans attacked being comparatively : 
and the mortality amongst them trifling. 

• Travels ia Sonthent Africa, 240, 480, 495. 
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At Hong Kong i 



1 865, whtin the white troops i 
very severely from malarioua fevers especially in the hot sea- 
8on, the Gnn Lascars (natives of India attached to the 
Artillery) suffered little, and the official report states : " The 
Lascar company enjoy better health in the hot season than 
in the cold."* 

The lofty Eastern Ghats, exposed to strong winds and 
heavy rains, are extremely feverish, and almost nninhabitabia 
by the natives of the coast ; yot tho hill people are a stiu-dy 
niCB.t 

Major General Cotton observes, that the natives of Mala- 
bar cannot live in safety, in what we consider the most 
healthy climate of the Neilgherries ; while the people of 
Mysore and Coimbatore do as well there as Europeans. J The 
cUmate of Malabar, it should bo observed, is hot and equable, 
and tliat of the elevated districts of Mysore and Coimbatore, 
cooler and more variable. 

Even in Europe, the cause of malarious fevers acta differ- 
ently upon those adapted to different climates. Thus Cleg- 
horne observed, that though the English suffered severely 
from the summer fevers at Minorca, they suffered less than 
did the Spaniards from the winter fevers; the winds then 
being cold and piercing, § 

Thus the greater freedom of the natives of hot climates 
from those forms of malarious disease, which are so fatal to 
strangers, is not owing to the constitutions of the former 
being proof against malaria, but owing to those of the 
latter being unfitted for the climate, and therefore more lia- 
ble to be affected by disease. 

The ability of certain races to exist in regions which are 
deadly to others, whose constitutions are adapted to a differ- 
ent climate, has led to tho idea, that certain tribes are insus- 
ceptible to malarious influence. 

The Coles, Gonds, and other tribes, in India, certainly 

• ParHamerttaiy Report, China., 1806. 293, 2M, 
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inhabit jungles in which, at certain seasons, "malaria" is 
intense ; but all saffer severely from fevers, notwithstanding 
the experience which has taught them to avoid the most 
deadly places. The same thing may be observed of all tribes 
inhabiting similar regions. No race has yet been discovered, _ 
which ia proof against malarious disease ; though all do not' J 
suffer alike in the same climate. 

Besides natural adaptation to different degrees of heat and 
cold, precautions learnt by long experience contribute much 
to the comparative immunity of tribes inhabiting malariona 
districta. Thus it ia with the Jeevas of the Punjab, a tribe j 
who, employed in fishing and catching wild fowl, spend i 
great part of their lives in wet and marshy spots ; constantly 1 
paaaing their nights in the "jheels" and swamps. 

These men are a hardy race, and show no sign of paludal I 
cachexia. When not engaged in fishing, they are chi 
employed in can-ying heavy loads on their shoulderB, by 1 
means of a "banghj,"* an occupation which involves great | 
muscular exertion. The Jeevas have no belief in any ex- 
emption of their race from fevers or dysentery; yet they 
contrive to secure themselves against the attacks of " malaria." 
These people wear no veil nor respirator, and take no pains to 
avoid the inhalation of poisonous germs, or miasmata ; they; ] 
do not even avoid drinking marsh water ; but their whole J 
energies are directed to the protection of their bodies froiaJ 
the nightly chill. 

The costume of the Jeeva, which he always dons at sunset^ J 
is quite different to anythbig worn by the other people of tha-l 
country ; it conaiats of a large thick wadded coat, which 
envelopes him from head to foot. Wrapped in this garment, 
and with a smouldering firo in his boat, the Jeeva paddles J 
out towards the centre of the swamp ; and there, bending f 
down the tall reeds to form a roof, he spends the night ia I 
watching hia snares and nets, unharmed in the midst of i 
" malaria." 
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It is not to be supposetl tliat precautions, wliich are founii 
Bofficient to protect the native of a tropical country in his ' 
own home, fi-om malarious disease, will always be sufficient 
to protect white men, whose vital powers are already strug- 
gling against the deadly infiuence of a hostile climate. But 
they may serve to indicate the direction from which danger 
is to be expected. 

With regard to the negro race, one of those sup- 
posed to be proof against " malaria," Fergusaon ob- 
serves : "The adaptation of the negro to live in the un- 
wholesome locaHties of the torrid zone, that prove ao 
fatal to Europeans, is most happy and singular. From pecu- 
liarity of idiosyncrasy he appears to be proof against fevers j 
for to him marsh miasmata are in fact no poison, and hence 
his incalculable value as a soldier, for field service in the 
West Indies. The warm, moist, low, and leeward situations, , 
where these pernicious exhalations are generated and con- 
centrated, prove to him congenial in every respect. He 
delights in them, for he there enjoys life and health, as much 
as his feelings are abhorrent to the currents of wind that 
sweep the mountain tops; where alone the whites find secu- 
rity against endemic fevers. One of the most obvious pecu- 
liarities of the negro as compared with the European is his 
thick oily shin, rank to a degree ; and from this circumstance 
the theorist, when he speculates upon the mode of reception 
of the marsh poison into the constitution, whether by lungs, 
stomach, or skin, may draw a plausible conjecture in favour 
of the last."* 

It is possible, that the skin of the negro doea, 
from its thickness and oiliuess, help to protect him from 
malarious disease ; and we know that in his native country 
he endeavours to heighten these conditions, which are calcu- 
lated to afford ao much protection from sudden vai-iations of 
temperature, by anointing himself liberally with grease. This 
is not done, however, with any view of preventing the ab- 
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sorption of a specific poison; but, as Livingstone tells 
to prevent evaporation from the siirfa<:e of the body; in t 
word, to prevent chill. 

The negro is not proof against "malaria," when he is ex-' 
posed to cold and wet, even in his own country. The men 
who accompanied Speke and Grant from the low, moist, hot 
coast of Zanzibar, and who being unclothed were very sus- 
ceptible to climatic variations, were all attacked with fever 
on penetrating into the interior; where the country wa» I 
higher and the variations of temperature greater, and they ^ 
exposed to heavy rain. The natives who accompanied '1 
liivingatone also sufiei-ed severely from the disease, under J 
similar circumstances. 

The fact is, that negroes are adapted to endure extremes 
of heat ; it is in the hottest regions that they enjoy the high- 
est degree of health ; and it is in the same regions therefore, 
that they sufier least from malarious disease. 

In the moist and sultry climate of the West Indies, the 
negro thrives. On the hot and steamy shores of his native 
Africa, he of course flourishes ; in fact, the more intensely 
hot the climate, and consequently the more deadly to the 
white race, the better does it suit the negro. Transferred 
to a cooler climate however, the African Joses his advan- 
tage over the white man ; the lia,bility to malarious disease j 
becomes equahsed and something more. 

In the United States of America, the black race sufferffj 
Tery severely from malarious disease. 

Merrill, speaking of malarious fever complicated witii-.J 
pneumonia, amongst the negroes in the United States, t 
"Few diseases are more fatal to the negro, in whom tht 
"vital powers are leas energetic than in the white subject; 
the sinking stage of malignant disease proportionately moi 
rapid."* ' 

Reverse the picture, and what could be more applicabto 
to the state of the white man, in tropical Africa? 

Dr. R. Reybume, in his remarks upon the diseases of the 1 

• On Fevers, 1/3. 
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freed slaves, in the United States, expreaaen hia entire dis- 
belief in any exemption of the negro from malarious disease ; 
hia observations however relate to a comparatively cold cli- 
mate. 

Thia writer states, that in Northern Virginia and Mary^ 
land, amongst 50,000 freed people, of whom 52 per cei 
were full-blooded Africans, 2776 cases of remittent and inter- 
mittent fever were treated, from June to December 1865 
being 35 per cent of the total eickneas. 

The same writer quotes from the report of the surgeon in 
chief of the freedman's bureau of South Carolina, for Septem- 
ber of that year, ' that the cases of malarious fever, in the 
district named, amounted to 40 per cent of the disease 
amongst the freed slaves ; and he mentions, that in Virginia 
the proportion of this disease in the month of October, waa 
nearly 56 per cent, and in Georgia, during the same period, 
nearly 33 per cent of the aggregate sickness amongst the 
same class.* 

Compared with the prevalence of the same diseases a- 
mongst the whites, thia contraats very strongly with what is 
observed on the coast of Africa, in the West Indies, and else- 
where in the tropics. 

It is evident, that the negro's comparative safety from ma- 

larioua diaeaae depends upon the heat and equability of the 

climate ; and is not owing to either hia constitution or hia 

skin being proof against the absorption of a specific poiaon. I 

In connection with this aubject, it is interesting to observa 

I that the negro, after a lengthened residence in a cooler cli- 

I mate, becomes more susceptible to the diseases of the tro- 

I pics. 

The Negroes, who went out from England with the 
Niger expedition, suffered much less from fevers than the 
white men, but very much more than their countrymen, who 
had never left the coast.t 

The lower animals are not exempt from malarious disease 
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and ill them, as iu maiij it follows exposuro to climatic vicia-^ 
^itudes. 

During the great epidemic of malarious fever in Southeni;J 
India in 1810, which Las been already alluded to, the mortal-T" 
ity amongst the catfclCj in the affected districts, was very great, J 
The same thing has been observed in other outbreakB of tluB~] 



Pergnsson speaks of the blind terror of the Portuguese, 
which led them to remove the king's hunting stud from the 
Alemtejo during the malaria season, lest the horses should 
die of fever;* but the precaution was by no mean 



I have already referred to the mortality, which occurred 
amongst the horses of a detachment of Native Indian Cavaby 
stationed in the Hadoda pass in Abyssinia, at the time that 
the men were Buffering very severely from fever and dysen- 
tery. In 1862, when malarious diaease was rife in Mooltan and 
the neighbouriug district, most of the mail-cart horses on the 
road between that place and Lahore died from fever. 

Dr. H, Falconer mentions, that great numbers of cattle die 
from fever in the Terai, and that enlarged spleen and anajmia 
are very common amongst thein.t 

Monfalcon mentions several instances of the occurrence of 
great mortality amongst sheep and cattle in marshy localities, 
during or following periods of great heat. This writer also 
mentions that cattle in such locahties are very subject to^ 
thoracic and bowel affections. J f 

Many other writers have made similar observations. 

In most hot coontries, the lower animals require careful 
protection from nightly chill, during the seasons in which 
"malaria" is most dangerous to the human race; and 
in Upper India, where the variations of temperature are 
great, a horse or bullock, if of any value, is often better clothed 
at night than his master. However poor a native may be, 

• On the Satwre and History of the Marsh Poison. Traua. Itoyal Sooiotj of 
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and however little clothing he may have for himself, he al- 
ways does the best he can to guard his cattle fipom the cold 
at night ; and this, not out of any regard for the comfort of 
the .animals, but to save their lives. 




DISEASES RELATED TO MALAEIOUS FEVEES. 

CloBB conneotian between malsriona Severa and djBcnter;, hepntitis, pnen- 
monia and other diseo-ses boa been bitberto royBterionB — Obaervationa of 
Prin^le, MoGrigor. Jaciaon, Clagboroe, Annealej, Wiffiama, Parkea, Bagpsl, 
McLean, and More>iead, on the connection between dysentery and fovor — 
Also of McLean, Bird, Martm, Morehead, and Haspet, oa bepatitis and its 
canies—Eacb of theee diseases occurs in connection nitb malarion a fevers 
B.I fbe eame time, in the same p1a,ce, and in tite Bame person — Hheimatiim 
and tboiBcic affections often associated nitb maUrions fevers— Latter rsi? 
frequent in eold seasooa — Obsertationg ol DaTJa, Cleghorne, Morrill, and 
Mgrcbead— Tbe dl^ea^es most commonly aaaooiated with malaricne ferera 
»re Buch aa arise from climatic cauaea. 

Prom the exjilanation which has been given, of the nature 
and cause of ma]ariaj it is easy to understand the intimate, but 
hitherto mysterious, connection between malarious fevers and 
dysentery, hepatitis, pneumonia, rheumatism, and other 
diseases which are admittedly caused by climatic influences, 

Dysentery is so inseparably connected with malarious fever, 
especially in hot climates, that it is frequently described aa a 
malarious disease. 

Piingle says : " Hitherto, we have seen how similar are 
the causes, of the remitting and intermitting fevers, and of 
the bloody flux. Nay, the affinity extends to the occasional 
or exciting causes. For in the end of summer, or in autumn, 
when any number of men are exposed to night damps and 
fogs, especially after a hot day ; or lie upon wet gi-ouud, or 
in their wet clothes ; part of them will be seized with that 
kind of fever, and part with this flux, and perhaps some of 
them will have a disease compounded of both."* The close 
connection between these disorders was observed at Walcher- 
en, in Burraab, and in China ; and it is often seen in India. 
McGrigor mentions the diseases referred to, as constantly 
complicating the fevers of the army in Egypt, and Bays that 
• On Diseases of the irmy, lii. G. 363. 
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in the lOthRegimentj which suffered very severely from fever 
in the desert, " every case ended in dysentery or hepatitis."* 

Robert Jackaon observes, of the fevers which occurred. 
during the American war : " Indeed the intermittent, the 
dysentery, and even the dropsical swellings, so alternated 
with one another, as evidently showed that they all depended 
upon the same general cause."t 

" Sometimes," says Cleghorne, " a tertian is changed into 
a dysentery, or a dysentery bscomea a tertian. "J 

BJane says of fever and dysentery : "The two diseases may 
be considered vicariona"! 

Annesley considers that dysentery ia the result of malaria, . 
and that "this is une qui vocally proved by its prevalence 
where, and iu seasons when, malaria and vegeto-animal 
miaamata abound ."|| 

Dr. WiUiama observes : "The connection between inter- 
mittent fever and dysentery is ao intimate, that of a given 
number of persona exposed to the action of paludal miaamata, 
as a boat's crew sent on shore in a tropical climate, the pro- 
babilities are, that on the men returning on board, part will 
be seized with dysentery and part with remitteDt."l[ 

Again, the same writer says : " It seems then distinctly 
proved that dysentery and paludal fever equally originate in 
low and marshy districts, that they both equally disappear 
in proportion to the improved drainage of those districts, 
and also that they frequently coexist, or else alternate in the 
same person ; and consequently it follows that dysentery ia 
a disease of a specific nature, and originates in some peculiar 
modification of the palndal poison."** 

Dr. Parkea notices the frequent association of dysentery ■ 
with remitteot and intermittent fevers/'tt 



• Medical Skeickei af Army in E^pt, S3. 

t On Fevera. BOS. 

t The Diatasar./ Minorca. 184. 

§ IHi«a»i> of Seamen. 449. 

II On Diieasrs n/ India, Ac. i. 85. 

"B" On Morbid Poison). MO. 

" nnd. 643. 

tt On Dj/aenUry and Hepititii uf [ndia, 11 



"It may be stated as a general proposition" si 
Aitken " that there is no country where paludal fever exists, 
in which dysentery is not an endemic and prevailing dis- 



M. Haspel considera both dysentery and hepatitis to be 
caused by malaria.f 

The Royal Commission reports, that "next to fevers in 
frequency, but more fatal, comes the dysentery of India. In 
its causes, it is intimately associated with tropical fevers, 
remittf nt and intermittent ; so much so, that where fevers 
are present, dyaentery is never far off,"J 

Dr. Maclean mentions the case of a young coffee planter 
from the south of India, who, with two companions, 
went on a shooting excursion into a jungle, during the mala- 
ria season ; when one of the party was attacked by dysentery, 
"in a severe, and probably malarial form," another suffered 
from remittent fever, and the third had an attack of hepatitis 
of a low type, ending in abscess. § This case shows very 
clearly the common origin of the three diseases, and the instance 
of the 10th Regiment in Egypt does the same. Indeed for 
two .jf these affections to appear at the same time, in the same 
individual, ia of frequent occurrence. I have mot with many 
cases of dysentery combined with intermittent or remittent 
fever, and have seldom seen a case of hepatic abscess 
unaccompanied by dyaentery. 

That dysentery is caused by exposure to damp and 
cold is almost universally admitted in India. Dr- 
Morehead observes ; " When intermittent and remit- 
tent fever co-exist with dysentery, it will probably al- 
ways appear that the conditions of malaria co-exist with 
a damp and variable atmosphere. But, according to my 
belief, malaria causes the fever, and the cold damp air the 
dysentery; hence we can understand why the two affections 
may sometimes be associated, but also be frequently distinct,"! 



* Science and Practke of Medi< 
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§ Anny Medical Report, 1866. 
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From what I have alreai3y showrij it is pretty clear that 
chill is the cause of both diseases. 

Neither fever nor dysentery ia confined to damp or marshy 
places; both being common in India, at stations remarkable 
for drought and barrenness, such oa Jiansi and Mean 
Meer. The worst cases of dysentery I have ever seen, 
occurred at the former station, and were most of thera 
complicated with hepatic abscess. 

Dr. J. Bird saya r " At Belgaum, elevated more than 2000 
feet, liver disease was very prevalent during the cold, dry, 
easterly winds oi the cold months ; and both pure liver dis- 
ease, and that accompanying dysentery, ai-e produced by the . 
predisposition, caused by high temperature, followed by 
cold."* 

"At Bangalore, hepatitis is by no means so common 
amongst those who avoid exposure, especially at night ; and 
women and children very seldom aulfer from it."!" 

Sir J, R. Martin observes ; " Liver disease and dysentery 
are continually associated with eaoh other, so fkr as to be a 
most marked point of observation with all medical officers, 
in the East Indies especially."! 

Again, in reply to a question as to whether soldiers should 
wear flannel night and day. Sir J. R. Mai-tin says: "Most 
assuredly ; for the diseases of India are, in it large measure, 
contracted by exposure during sleep. I may mention one 
station, and that an eminently healthy one. Bangalore, where 
a soldier upon lying down and falling asleep, in hot weather 
or during the rains, in a stiite of profuse perspiration, suffers 
from a sudden change of wind, or a cold gust from the 
mountains; and he rises with a shivering fit, and with acuie 
inflammation of the liver. A flannel shirt there, would be a 
great protection."! 

Dr. Morehead says : " Is hepatitis with a liability to sup- 
puration, peculiarly related to cachexia, engendered by th9 j 
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prolonged influence of an elevated temperature ? I believe 
that it is so. It is very probable that future research, will 
show, that the exhausted and enfeebled by continued heat, 
and its associated debilitating conditions, are very prone to 
hepatitis, and that in such individuals, the inflammation ia 
very frequently excited by exposure to external cold, — I mean 
to Buch depression of temperature, as sufiices to influence 
bodies whose power of generating heat ia low,"* 

Thus we see that malarious fevers, dysentery, and hepatitis 
may appear at the same time, and under the s*me circum- 
stances of exposure ; and that any two of them may appear 
at once in the same individual. 

M. Haspel observes : " This frequent association of inter- 
mittent fevers with dysentery and affections of the liver, the 
transformation of these three morbid states one into the other, 
»nd their alternate succession, are these not proofs that they 
depend upon the same cauje ? One cannot refuse to recognise 
between these maladies so unlike in appearance, a very great 
affinity, points of contact intimate and numerous, and in short 
a family connection."! 

Rheumatism is not unfrequently associated with malarioua 
fevers. In Africa this has been particularly noticed; and in 
India, as Annestey observes, " this compHcation is very fre- 
quent amongst the natives of the chmate and old European 
residents."! 

In eool chmatea, or in the cold season of hotter climates, 
thoracic diseases are very frequent complications of malarioua 
fever. 

"One of the most frequent complications of the protracted 
fevers of Walcheren, was inflammation of the lungs, an aifec- 
tion that became very frequent in November, and that gen- 
erally ended fatally."! 

Cleghorne observes, that in Minorca : "The summer fevers 
Y complicated with fluxes, and painful complica- 



• On IHiease in India, iv. 383. 
f Maladies deVAIsfris. Tom. i. 86,87. 
J Oft DisMsts of India, ^c. vol. u. 451. 
§ Davis, On ilia Fmief of Walcheren, 43. 
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tiong of the chylopoetic viscera; and thoae of winter ifith 
congha and catarrhs, pleurisy, pneumoniaj pericarditis, &c."* 

Merrill saya, that in the United States, malarious fever 
complicated with pneumonia, sometimes became epidemicj 
among the negroa on large plantations ; often extending 
to several plantations in the same neighbourhoodj proving 
exceedingly violent and fatal.t 

In Indiaj especially in the cold season, malaiiona fev- 
ers are frequently complicated with bronchitis, pnemnonia* 
and pleurisy; and these thoracic complications are mora I 
common amongst the natives than amongst the whites; 
chiefly perhaps because the latter are generally better clothed 
and sheltered, possibly also in some degree from the influ- 
ence of race. 

Pleuro- pneumonia was a very general complication of the ] 
fevers of last Autumn in Upper India amongst the nativ9 J 
population. 

Dr. Morehead observes ; " Bronchitis is a common accom- 
paniment of remittent fever, in the natives of India; and in 
the Jamsetjee Jejeebhoy hospital at Bombay, pneumonia is 
the most usual of all the inflammatory complications, in as- 
thenic subjects."! 

The same authority says: "These affections do not ire- I 
quently complicate remittent fever, in Earopeans in India."j! 

This confirms what I have already observed on the same 
subject; but, Dr. Morebead quotes Dr. E. H. Hunter's medi- 
cal history of the Queen's Royal Regiment, during the 
Afghan Campaign of 18^8-9, that in the colder climate of | 
Afghanistan &c. in the winter months, pneumonia was a fre- 
quent complication of remittent fever amongst the white 
troops.J The men referred to had of course previously served 
in the hotter region of Hindostan. 

Even in the south of India, thoracic compKcationa are fre- 
quent in malarious fevers in the cold season, and especially 
in the more elevated districts. Tor instance at Palghat, 

■ DiseoB^ 0/ MinoTta, 269. 

t On Fevers, 178. 

X On Diseaie in India, t. 73. 
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^^ fever of an irregular quotidian type, and not unfrequently 
compKcated with affections of the chest, is common in De- 
cember and the beginning of January/^ t 

Thus it may be seen, that whether in hot or in cold, in wet 
or in dry climates, the affections which accompany, and are 
intimately connected with malarious fevers, (some of them 
so intimately, that they have themselves been ascribed to 
'^malaria,") are those which are almost universally admitted 
to arise from exposure to chill. 

From what I have already shown, there can be no doubt, 
that these diseases, and the fevers with which they are so 
constantly associated, have a common origin in climatic 
vicissitudes. 

t Madras Topographical ReportSf 1843, 
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To aum up briefly the contents of these pages. It has been. , 
shown:- 

1. That exposure at night ii 
involves exposure to chiU. 

2. That all the effects produced by so-called "malarious 
fluence" may be caused, by the rapid abstraction of animal \ 
heat, without the interveotion of any specific poison, 

3. That exposure to chill is admittedly the cause of thedia- \ 
eases, which are constantly associated with malarious fevers; 
as well as of the recurrent attacks, or so called "relapaeB," of 
the fevers themselves. 

4. That the effect of continued exposure to a high tempe- 
rature is, at once, to diminish the heat-geuerating powers of 
the system, and to increase the susceptibility to malarious 
fever; as well as to aggravate the intensity of the disease. 

Under all these circumstances, it appears impossible to 
arrive at any other conclusion, than that malaa-ia is chill. 

The nature and cause of " malarious influence" being deter- 
mined, the principles to be followed in any measures for the 
prevention of the diseases resulting from it, reijuire but httle ] 
demonstration, and may be summed up in a few words, viz. 

1. That the predisposing influence of excessive and con- 
tinuous heat is, as much as possible, to be avoided. 

2. That the greatest care is to be taken, in malarious 
localities, to protect the body Irom cold. 

3. That when, (as so often happens in tropical countries, and 
from the exigencies of military service,) exposure to great 
heat is unavoidable ; its predisposing effects may, and should, . 
be in a considerable degree counteracted by frequent tern- 1 
porary renaovals to a cooler climate. 

4. That the greater the degree of heat, and the longer and I 
more continuous the exposure to it, the more vitally important ^ 
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does it become, that even a slight degree of chill should be 
avoided. 

By the observance of these principles, instead of futile 
precautions against an imaginary poison, much may be done 
to diminish the great prevalence of disease in all malarious 
countries ; and especially to abate the sickness and mortality, 
which is so rife amongst white men, in tropical regions. 

It may perhaps appear scarcely necessary to add, that 
when men are struggling for life, in a climate for which their 
organisation is wholly unfitted, it is necessary either for the 
cure of disease or for the preservation of such, health as re- 
mains to them, that every means, medical and hygienic, should 
be carefully directed to the support of the vital powers ; and 
that all measures which tend to reduce those powers should 
be studiously avoided. 
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